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linproved Quadruple Paint Mill—Im.- ly protected from dust and emery by brass other ports, where a return cargo was more ments ahead ask a still higher rate. It is 
proved Paint Mill Grinder. ‘aps backed up with leather packings. certain. The dull season was brought to a stated that shipments of grain have increased 
b Each machine is provided with a rest for close about six weeks ago, by an active de- until 600,000 bushels per week are now leavy- 
> , . ing the Atlantic ports. A remarkable feature 
The engravings on this page show some of this great movement of grain is the fact ° 
improved machinery for the use of manu- : : Quik iste te ac nts Se te prices of corn 
facturers of paint, ink and chemicals. The My na ld at this port. On July 8, the price was 544 
mill for grinding paint is so arranged that ests s beaks). col Sept. 4 the price was 54 
from one to four colors may be ground in cents. The advance in Europe has all been 
TS. it without danger of mixing one with diuiatint ty. Ges lactedinl tlen ch Ce. 
=? another. ; Z . The shipments of wheat have not increased in 
[It isin reality four mills combined, and so the same proportion as those of com, ti 
ANY, arranges ‘as to be on TEVA SHOR Wie ote cotton freights the advance has been from 
od central — aor on pulley. vane B one-sixth of a penny to one-quarter of @ 
Ye i are. provided, by wae any mill haiciag be penny for compressed cotton. The demand 
J., and stopped or started without interfering with for cotton in England is now so great that, 
ty aug = om, i ~*~ a can aside from the through shipments from the 
fron: be started or stopped by the lever F, South that are being made, large engage- 
i fire. The four hoppers shown inside the large ments to ship from cotton held in stock in 
sage one can be taken out when desired and this city have recently been made. 
eaere the materials put into the large hopper, the ae 
aning capacity of which is over 50 gallons. Then ——— 
els all four of the grinding runners can be used, Fixtures and Tools for Turning and 
— if desired, upon the one color. When it is Drilling Balls. 
ntire desired to grind different colors at the SS 
ohh same time the small hoppers can be quickly By Frep J. MILLER. 
acity and easily put in, requiring no fastening. es 
the The grinding runners can be quickly de- By far the larger number of machine 
Rad tached for sharpening, and one set of runners shops do not have enough spherical work to 
can be removed while the others are in use. turn in the lathe to make it practicable to 
City. The width of the grinding surface has provide the equipment for doing such work, 
been specially enlarged, so that it is about which is of course always to be found in the 
ne double the usuai amount for mills of the larger shops devoted to lines of work in- 


sume diameter—the makers claiming that volving the making of large quantities of 
as aaa such work. Yet most machine shops have 


the mill shown is about equal in this respect — 
to eight of the largest sized mills as usually : : 
5 : GRINDING MACHINE. 
built. an advantage to be able to turn a sphere 
A special feature claimed for this mill is approximately true, merely for looks, as in the 
water jackets are grinding tools, a wrench, a shelf to hold small | mand for petroleum in England, and the con- case of balanced handles of machine tools, 





some such work to do, and it is often quite 


its freedom from heating ; 
entirely dispensed with, yet oil or coach color tools, and one emery wheel. sequent demand for vessels to carry the and do it expeditiously, or, when occasion 
can be ground without danger of heating. A countershaft accompanies each machine, product from this country. Sufficient ton- qemands it, to be able to make a sphere 
By an improved device the runners are made Which should be run at 450 revolutions per nage to supply the demand could not be ob- practically true, and bore a spherical box to 


to revolve with every part of their surfaces | minute, tained, and freights to Liverpool advanced  ¢jt jt accurately. as in the case of a universal 





in full contact, which, of course, adds to These machines are built by The Hall from 1s. 6d. to 4s. 6d. per barrel. joint or spherical crank-pin. 
their efficiency, and often obviates the neces- | Manufacturing Co., cor. 12th and Button- The result of this scarcity of tonnage is It is customary to do such work in shops 
sity for a second grinding. The gears are | Wood streets, Philadelphia, Pa. now felt on the grain and cotton service, in where the necessity for it only occasionally 


covered by a cast-iron apron, which protects | — --—___— which the steamers now engaged in carrying arises, by making a template out of sheet 


them from paint and dust. metal, and after roughing out approximately 
The No. 2 mill has four runners 10 


diameter, occupies a floor space 24" « 24", has 


to shape by using the regular lathe tools, to 
finish to the template by hand tooling, a 
a hopper with a capacity of 16 gallons, and process which is not only tedious, but, where 
weighs 750 pounds. No.3 mill has four 
runners 16” diameter, occupies a floor space 
36° X36", has a hopper with a capacity of 50 
gallons, and weighs 1,750 pounds, 


much exactness is aimed at, is likely to be 
unsatisfactory. 

For such work as handles and round rim- 
med hand- wheels for machine tools, in shops 
-_— The other engraving represents a machine where they are not made in sufticient quanti- 
designed especially for sharpening paint mills, ties to warrant the purchase of the special 
] which it does by grinding with an emery 
Tr wheel. The machine is so built as to be 

available for all the purposes of an ordinary 


tools and machines made for such work, it is 
probably the best plan to use for the tinal 
shaping, tools which have been milled or 
emery grinder, being provided with means otherwise shaped to conform to the curva- 
0 for running an emery wheel on each end of ture of the work to be turned, and by lap 
the spindle, a rest, etc. In addition to this is ping such tools after hardening in order to 
= the feature especially designed for sharpening restore them to accurate shape, it is possible 
paint mills. to do work with them requiring a considera 


It is provided with a chuck for holding the ble degree of precision, 





’ sections at the required angle and in the Makers of transits, levels, etc., used by 

- proper position, and can be moved with pre surveyors and engineers, secure very nice 

cision in every direction required for the results in doing spherical work by the use of 

j work, It is raised or lowered by means of tools of remarkable simplicity ; indeed, so 

the screw working in the nut D. far as I know, the tools used by them for 

The usual method of sharpening such mills this purpose are the most simple and inex 

is by hand filing—a method which is not only =i pensive ever devised for such work which at 

. tedious and expensive, but cannot, of course, Paint MILL. the same time enable very accurate work to 
equal in precision the work done by such a be done 

machine as this, It is stated that there exists a scarcityof the oil were formerly employed. The They use them for shaping the bearings 

. The spindle boxes are provided with means ocean tonnage at the portof New York. Al- active demand for cotton and grain now for the ‘‘ tangent screws” used in giving 

) for taking up wear, and the spindle is heldin though the freights from European ports to existing in Europe has advanced the freights slow motion to the various plates of the in- 

position by collars, one on each side of the this city are reported to have been good, the on grain from four to six and one-half cents struments in setting the verniers, or sighting 





head. The bearings and collars are thorough- | owners of vessels have preferred shipping to per bushel, and steamers making engage- upon distant objects. It is made an espe 
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cial point to have them work very smoothly 
and uniformly, and, since the bearing and 





the nut, in approaching or receding from 





each other, travel in circular paths, both the 
the 
spherical or in some other way made uni 
versal, Fig. 


part 






















































bearing and the seat for nut must be 
1 shows the usual arrangement, 
of the 
shown, having a ball formed upon it which 


where a shank of the screw is 


constitutes the bearing. The piece, only a 
the ball, is 
fastened to the plate, and the other piece 


part of which is shown below 


rests upon it, and is held in place by the 
Both 


them, in 


small capstan head screw, as shown. 
the pieces have seats formed in 
which the sphere revolves, and by means of 
the screw lost motion may be readily taken 
up. 

This is a form of bearing which I believe 
should be more generally known among 
machinists, since it will readily be seen that 
for screws having light duties to perform, 
requiring universal joints at the bearings 
which must work very nicely and_ entirely 
without lost motion, either laterally or end 
wise, it possesses many points of excellence ; 
not the least of which is, its comparatively 
inexpensive character. 

The tool 


shown by Fig. 2, 


used for finishing these balls is 
and it consists simply of a 
round piece of steel, into the end of which a 
hole is made somewhat less in diameter than 
the balls are to be; the end is beveled off to 
edge. It 
(for fine work lapped perfectly smooth and 


form a cutting is then hardened 


as a hand 
indicated 


round inside the hole), and used 
the lathe in the 
cut. For reasons which will readily 


be understood upon a little re- 


tool in manner 


in the 


flection, it will, when applied 
to the work as it turns in the 
lathe and moved around later- 
ally each way as far as possible, 
and at the same time rotated 
slowly upon its own axis to 
keep the wear of the cutting 
edge nearly even, produce a 
practically perfect sphere. 


The tool used for making 
the spherical seats or bearings 


balls 


1. © } . + 
Fig. 3, and consists 


for these to work in is 
shown by 
of a shank of steel, slotted at 
the end, and fitted with a disk 
of steel which has been turned 
or ground after hardening, to 
the size which it is proposed to 
make the ball. The edges of 
this disk are left and 
quite sharp, and the disk itself 





square 
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make the disk in shape something like a 
cutter for gear teeth, as in that way the 
distance of the cutting edge from the center 
could be reduced to the least possible 
amount, and yet the thickness of the body 
of the disk and its bearing on the pin could 
be made of any desired proportion deemed 
necessary for strength. 

different 
applicable to 


A device constructed upon a 


principle, and more larger 
work requiring to be accurately formed, is 
shown in Figs. 4 and 5, It is an attachment 
to the lathe, and censists of a casting which 
the 


having a 


bolts onto tool-rest in place of the tool- 
hole bored through it 


from end to end, into which is nicely fitted a 


post, and 
steel shaft, having at its outer end a gear- 
wheel as shown, which may be driven by the 
feed motion of the lathe ; 


or it may have in- 
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the centers and of the tool moving about the 


center of the fixture), is to produce a sphere, 


the perfection of which is limited simply by | 
the accuracy of the two motions, much the | 


same as the accuracy of ordinary lathe work 
is limited. The set screw in the end of the 
slotted piece butts against the lower part of 
the tool-post and serves for the purpose of a 
slight adjustment. It would of course be 
better to have upon the end of the shaft a 
cast plate equal in diameter to that of the 
flange upon the main casting, and bearing 
against it. Upon this plate could be formed 
a slide, upon which could be fitted a small 
rest, carrying the tool-post, and moved by a 
screw. I chosen rather to show the 
simplest form which will accomplish the de- 
sired result, leaving those who are so situated 
as to make further development and elabora- 


have 
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and which Mr. 


| construction. 


Russell had in view i) 
A ring, the inside of which is a true ci) 
will fit a true sphere of the same dian 
| no matter how the sphere may be turned 
pass through the ring. This follows { 
the fact that any plane section of a spl 
which passes through its center isa ci 
equal in diameter to the diameter of 


| sphere; and for this reason it is not at 


essential that the axis about which the | 
turns should be at exact right angles to 
center line of the lathe; it might 
turned considerably to either side of 1! 
position, so that in passing over the ball 1 
point of the tool would be vertically 0, 
the center of the axis upon which the b 
turned at one point only ; commencing 
cut at one side of the vertical plane, crossi: 
it at the top, and finishing at the other sic 
So long as the angle to which it is swu: 
round is not so great as to make the point 
the tool fail to touch the arbor or shaft up 
which the ball is formed, as it swings 0 


| it, it will produce the same results as thou: 


the two axes were at exact right angles. 
A circular disk of thin metal will fit t] 


| inside of a spherical recess having the san 
|radius, in 


whatever position it may |} 
Now if the shaft carrying th 
slotted piece and tool-post be removed fro: 
the fixture, and the boring bar, Fig. 6, su! 
stituted, this boring bar, having a cutter 

the slot 
point of 


placed. 


near the end, the extreme cuttin 
this cutter in turning about. i! 
center, may represent the circumference of 
disk of corresponding radius ; and if the em 


| of the boring bar carrying the cutter be pu 


into a spherical recess, and thi 
center of the disk, the circum 
ference of which we have su} 





posed the revolution of th 
point of the tool to represent 





rig. 9 



































is made as thin as is consistent 
with the work it has to do, and 
is allowed to turn freely on the 
the 
bearing which is 


pin which secures it to 
shank. The 
to be shaped is first located and 
a hole drilled at its center some 
what greater in diameter than 
the thickness of the disk; this 


hole is also usually counter 


bored as far as possible, in 


order to lessen the amount 
necessary to be removed by the 
disk. The shank of the tool 
is then put into a drill chuck, 
and the disk 


manner as a rosebit 


used in the same 
or reamer, 
[t produces beautiful work in 
brass, not only making it per- 
fectly true, but putting a finish 


on the surface equal to the finest polish. 
































Fig. 4 


be placed so as to coincide wit! 
the center of the spherica 
recess, and the tool revolved 
it will, if set to the right dis 
tance from the bar, just touc! 
the surface of the sphere al 
round, no matter what plav 
it may revolve in. 

It is this principle which i 
utilized by this device in th 
manner shown by the diagram 
Fig. 7, which represents thi 
section of a piece supposed t 
be chucked 
have 


in a lathe, and to 
a hole or recess formed 
in it which shall be spherical 

or what the geometricians term 
aspherical segment. The dotted 
line represents the plane in 
which the point of the tool re 
volves and passes through thi 
had 
intended to have a second dot 


center of the sphere. I 


ted line representing the cente: 
line of the lathe, but eithe: 
through my own or the en 
graver’s oversight it is not 
but we know that such 
a line would pass through thi 


there ; 


center of the section, and would 
be at right angles to the heavy 
line on the right and the pat 
allel one on the left. 


It will be seen from th 





Fig. 5 


FIXTURES AND TOoOoLs FoR TURNING AND Dritiing BALLs.—SEE PAGE 1. 


foregoing that the bar may lit 
ina line which is at any angk 
to the center line of the lathe 


g 























There is a slight error in the work produced 
by this tool, owing to the fact that the cutting 
with the 
and to reduce this error to the mini 


edges do not exactly coincide 
center; 
mum is the principal object in 


disk as thin as is 


making the 
consistent with strength, 
It is not an error of form, however, but only 
of diameter; if the center be drilled out, the 
will cut a which is perfectly 
spherical, but of slightly larger radius than 
the disk itself. 
use this tool for anything but brass, and for 
the but 
ceive of no reason why it would not do good 
work 


disk recess 


I have never had occasion to 


purpose here mentioned, can con 


upon other metals and for larger 


spheres. It would probably be better, how 


ever, if it was to be used for larger work, to 


stead of this, a worm-wheel and worm which 
may be driven in the same way, or turned by 
hand. The end of the casting opposite this 
gear is provided with a semi-circular flange 
faced which a slotted 
piece, Which is keyed firmly to the shaft and 
carrics The cut, Fig. 4, 
shows a section of an arbor or shaft supposed 
to be 


olf true, upon rests 


a small tool-post. 
between the centers of a lathe, and 
ball is being turned. It is 
evident that as the shaft is rotated by means 


of the gear-wheel at the end, the point of the 
tool will 


upon which a 


describe an are of a cirele, the 
radius of which will equal the distance of 
the tool from the center of the shaft If the 
center of this shaft and the center line of the 
lathe are in the same plane, the effect of the 
two circular motions (that of the work upon 


tion desirable to do so at pleasure; in fact, as 
I first saw it as made by Mr. J. F. 
of Springfield, Ohio, it still 
simple ; the main being nothing 
more than a square block, picked up and 
used in an emergency. 


Russell, 
was more 


casting 


Of course, so far, the principle involved in 
its construction is not new, it being rather 
the embodiment of an old principle in a new 
form, which, however, possesses some advan- 
tages peculiarly its own, among others being 
its simplicity, ease of application to almost 
any lathe, and the facility which it gives for 
adjusting its position accurately by any 
suitable elevating tool-rest to which it may 
But the important ad- 
vantage of this form of ball-turning fixture 
is the one to which I will now call attention, 


be fastened, most 





limited only by the proportion between the siz: 
of the bar and the opening through which it 
must pass. The nearer it can be brought to a 
right angle, the greater the proportionat 
part of a complete sphere can be turned out 
but the angle at which it is set will not 
affect the shape or size of that part which 
the tool can reach, any more than the posi 
tion of the thin disk affects its fit 
spherical recess, 


in the 


Of course the smaller the bar can be mad¢ 
the greater the proportionate part of the 
sphere which can be bored out, but it needs 
to be small at one place only, and that is at 
the point nearest the edge of the hole wher 
it passes through, and, since the bar does not 
have to make a complete revolution, it can bi 
cut away at this point nearly to the center, 


Ss 


i 
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er : 4 
nd half way or more around the bar ; by this | 
ieans the proportion of the sphere which can 

| 
bored out can be made much greater than | 
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credit of the machine the work of 150 days, 
or the sum of $800. This would 
the face of it, to call for the purchase of the 


appear, on 
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siderable expense, before a correct answer is| although 4 is aslarge as any one wants to 


obtained. It often happens that men who) pull around all day, witha lever short enough 


are not even experts at a trade will acquire | to work 8” with rapidity. The bed plate of 


( 
is iown in Fig. 7. machine without delay, but there are a great) habits by practice, or ‘‘ get the knack of | this tool is made of cast-iron, and consists of 
f : This device, well made and_ properly | many shops: which are not crippled for re- things,” to such an extent as to merit the re-| one piece, which forms the plate, to which 
1] indled, upon a good lathe, is quite efficient | sources, where a problem similar in its terms pute of skill—for skill is not natural, but ac-| the working parts are attached, and on this 
7 id is capable of doing very nice work. | to this has been brought up, carefully con- quired aptitude—and that this will assist) are cast lugs, which run the whole length 
In connection with this spherical subject, | sidered, and the decision made that it was them, by the use of some little helpful de-| underneath, for the purpose of fastening it 
it ere is another matter which is of interest, | not best to make the purchase. vices, to do work with great celerity tothe anvil. The lug on the back side is 
{ id that is, the best method of drilling holes} To give anexample: a large manufactur-| which is really very awkwardly laid out. | not shown, butit is parallel to that on the 
" spheres so that they shall center them ex-|ing firm, which was itself extensively en-| This is the case in the manufacture of things | front side,and is fixed at a distance of six 
tly, and so that, where there are two or| gaged in making labor-saving machines on where the little accessories amount to more | inches therefrom, to enable it tospan any com 
tl ore spheres upon one piece to be drilled, | which the profits were large, kept three or than the main design. monanvil, If it is too narrow, it will not 
t 1c holes may bear the proper relation to and | four men a good part of the time making Ihave been informed of a job of black- | go on some anvils, while if it is wide, it can 
Or parallel each with the other. We all| bolts, when a bolt machine, costing $1,800, smithing which has been running for ten or | be blocked up as small as may be necessary. 
b now that, compared with the apparent im-| would have made all they used in six months fifteen years on the old original scheme, and | The screws, shown on the front side, are for 
rtance of this matter for such work as| at least, without a doubt, saving the labor of has cost from five to eight hundred dollars | the purpose of tightening it to the anvil. The 
Sih ulanced handles, it isa bothersome job to|two men. If itis necessary, to insure against a year. The piece is made of a bar of iron] projection at the end, through which runs 
sd ‘ill them satisfactorily unless there are some | breakages, to call the interest on the capital eight or ten feet long. The tools were made | the hinge, which is also the ‘‘ former” pin, 
= pecial fixtures for the job, and there are no] invested in the machine 20 per cent., the $860 by a man who, although he had _ no trade, | only extends about an inch back on the plate. 
uch special fixtures in the shops, except] thus obtained would be something to offset was one of the best mechanics whose works || When the tool is used the beak of the anvil 
p vhere there is a good deal of such work to | against the extra cost of hand work, but prob- have ever met. They were made ata time|is against this projection. A ‘ roller” may 
_ lo. Fig. 8 is a view of a jig which I saw in| ably the principal reason that prevented the whenhe had no machine that he could put} be seen, which turns on another pin, which 
a ie shops of the Springfield Machine Tool] purchase of a machine by this firm was that the work on, and were therefore designed to} extends through the lever. This ‘‘ roller” 
Co., Springfield, Ohio, which they use for this | their demand for bolts was uncertain, capri- be operated by hand. Subsequently he pro- | strikes against the piece which is to be bent, 
tl job, and which is so made as to be available | cious and fluctuating. They might want half cured a machine which was well adapted to | and follows it around with the swing of the 
= for any size or proportioned handle. a dozen different kinds of odd styles or sizes doing just that kind of work, and was, in fact, | lever, which is given to do the bending, 
1 The piece, having the hole already drilled | of bolts all at once, without any premonition, designed expressly for work of that descrip-| thus keeping it up against the ‘‘ former” pin. 
th in the central ball, is placed upon the stud ¢, | and they could get them from the hand ma- tion, and made a lot of tools for it; but not} Thesizes of the pins and rolls are to be varied 
- vhich fits the hole and is adjustable in a slot | chines with less trouble than from the power being sufficiently acquainted with the peculi-| as required by the various sizes of hooks to 
nt to any desired distance from the bush a. Its} machine, which, when once ‘‘ set,” would by arities of hot iron, there was some reason} be made. Asthe ‘‘ former” pin is stationary, 
lower end is threaded, and to it is fitted a] good rights finish its job before it) was why he failed toachieve success. He was of | it is necessary that the bed on which the 
m ut, Which is in the lower part of the slot;|changed. Another good reason they had the #é/ desperanduim make, however, and | stock rests shall be capable of adjustment, 
i he collar is drilled for « pin, by which it can | was that these men worked on other jobs part: would have kept at it until he succeeded, as) backwards and forwards on the plate, to ac 
f be clamped firmly in any desired position. | of the time, which made it necessary to have hisemployer’s capital was unlimited, but a} commodate the various sizes of pins and of 
ne The supporting piece 4, is adjusted to the} them on hand where they could be called upon too close attention to business brought on} stock, which are used. This is accomplished 
™ proper height, and its upper end and the] atamoment’s notice, In most any place where disease, of which he died. A year or two} by slotting the holes in the bed, through 
o lower end of the bush a, being beveled in the | great quantities of work is made up ahead, afterwards another designer of such things | which the bolts pass which attach it to the 
“ manner shown, they center the ball which is| there will generally be found, after some struck the job, and the idea immediately oc plate ; the one on the left is seen, partially 
1 to be drilled ; after which, the stud ¢, and the | years, that quite a lot has been thrown aside, curred to him alsothat it would be best to do | hidden by the handle of the clamping lever. 
h set serew which holds the bush a, are tightened, | as some change has necessarily been made in. the job on the machine. He took counsel of | This lever is hinged between two luvs, which 
” and thus the piece is located and firmly held | the machine manufactured, which has ren- others of well merited repute as tool de-| are cast on the movable bed for this purpose. 
1] in the proper position. Bushings (#) having signers, to the same effect ; but when he | The piece to be bent rests on a ledge which 
. various sized holes may be provided, and carefully weighed the subject and considered | raises it to a level with the top of. the lever. 
a also as-many different sized studs (c) as may how well and quickly it was done by main} The gauge at the back end can be set at any 
‘. be necessary, and you then have a jig which strength and the facility of habit, he re-| place to accurately determine the length of 
“) is not only a good one, but is useful for all frained from hazarding any expenditure, | the hook. The natural tendency in bending 
‘] that class of work. except that of his own ingenuity and time | the stock around the ‘* former” pin is to pull 
s I do not know how they drill the hole into in conceiving plans and working them out on| it away from the gauge, but a pressure on 
which the stud ¢ fits, but it now occurs to the drawing board without succeeding in| the clamping lever prevents it. As repre 
$. me that perhaps it might be possible to still producing anything which | sented in the cut, the machine is now set, 
’ further extend the usefulness of the jig, and his judgment approved. | with the piece which is to be bent clamped 
‘ make it available for holes which come at a The frenzy for having the | down, and the bending lever in position to 
se distance from the end of the piece, by mak piece made by machinery, | swing around and bend the hook. This 
7 ing it in the shape shown in Fig. 9, which is however, was not dead, | operation being performed, and the lever 
? a mere outline of a plan view of the idea. but sleeping, and about aj swung back, the clamping lever is raised, and 
d Constructed in this way the piece could ex- year ago it woke again | the hook removed with the light steel tongs 
tend out either way from the bushing and one with a kick and a start.| which are used for handling the work, and 
. of the ends secured in any suitable fastening, Hand Machine for Bending Hooks A very ingenious me-| another piece is taken from the fire, in which 
d which would not necessarily be adjustable Fig. 1. chanic, an expert) whose | a hundred are heating, and being laid in its 
n vertically, because the adjustable piece 4, PRACTICAL DETAILS OF BLACKSMITHING, business for years had | place on the ledge up against the gauge, the 
Fig. 8, would serve for leveling the work. been to devise tools for the | Clamping leveris brought down to hold it, 
Then by having a stud, ¢, Fig. 8, to go into} dered some of these accumulated parts use- work suitable to this machine, was employed | and thus the work proceeds. The pieces are 
: either one of the slots, this jig would of] less, and for this reason experienced manu- to design and superintend the construction of | bent very rapidly. A) naturally quick man, 
: course drill the hole in the end ball, the same | facturers are shy against storing up supplies tools for this purpose, and he worked in| after he becomes expert, can bend from one 
; is the other one. for future occasion. But for this, there would) obedience to orders, But although the main} to two thousand a day, according to. size. 
; ee ee be less of such things as bolts made by ma- design of the tools he made was correct, there | Where there is not an excessive amount of 
chine makers than there now are, and more were still some little helpful adjunets needed, | hooks to be bent, it supplies the place of the 
Practical Details of Blacksmithing. of the business would go to the bolt makers, and before these could be constructed—to be} very ingenious labor-saving machines, which 
who have cut their prices of late years to used by not over-willing hands—the limited | within a year or two have been introduced to 
By B. F. SPALDING. | most wonderfully low figures. stock of patience was exhausted. As the ease | do this kind of work at the rate of from 4,000 
ee | Machines for making bolts are, however, stands now, I understand something like a} to 6,000 a day 
MILITY OF LABOR-SAVING MACHINES—| not exactly what.one would call special ma- ton of tools were made seven years ago, som “> 
ADAPTABILITY OF BOLT MACHINES—HAND | Chines. They are a triple pressure machine, thing like a ton this last year, and yet the job The material known as Woodite, devised 
MACHINE FOR BENDING HOOKS. | giving pressure in three directions—on the goes on in the old, old way, and the tools|by Mrs. Wood, a clever Englishwoman, 
5 ee Be end and vertically and horizontally. Bolts would be worth their weight in cast-iron if | promises to become a very useful substance. 
A proper regard for economy demands the | can be made in them, for they are provided they could be broken as easily as the original | Its chief ingredient is caoutchouc, During 
very severe exercise of well-educated judg-| with movable clamps to hold gripping dies, pig. This illustrates the fact that it is im-| the past few months it has given good re- 
nent in dictating what tools shall be used for} and with a resistant to receive the thrust. politic to undertake a job with a machine, un- | sults fora variety of purposes, and is now 
loing any special kind of work. The ma-| Many other things can be made on a forging less there is manifest evidence that it can be | declared to be especially adapted to many 
chine which it would be the very best judg-| machine possessing these features. The tools thus made to decided advantage. other uses. According to Sir Edward Recd, 
ment to procure, for a shop doing a great deal used in them may be special tools, but the There are some very useful tools of quite M. P., it has been produced in divers forms, 
fa certain class of work, would prove a| machine itself is for general use on a large general application for particular classes of such as tine sheets and ribbons for water 
poor investment in a place where it would | class of work, and is capable of a great many work, which greatly facilitate the making of | proof articles, dense blocks for resisting the 


have but little to do. 
piece to do, would it not 


If a man had only one 
pay him better to 
hip and file off a surface ten feet square, 
than to buy a planer for that express pur 
pose ? It takes but little simple calculation to 
letermine such points, but that little which it 
But if, for 


stance, We suppose that a shop has work to do, 


requires is often withheld. in 
Which if made with tools so inexpensive as to 
be a trifle not worth considering, would cost 
at $2.00 per day, in 
cluding fuel for 200 days, and the same man 


the work of one man 


ind fuel could, with a machine, do the work 
in 50 days, there would be 





placed to the! 


In 


this respect its development is like that of 


uses to wWhichit has not yet been applied. 


another machine, which sprung from the cone 
and screw machine to the present form of the 
turret lathe, with all its convenient equip 
ments. But in speaking of special tools, the 
term isto be understood as applying to such 
tools as are especially designed to produce a 
particular form, 

Almost 
quires some special tools for its multiplica 


every new piece to be made re 


tion, and the question of how much of the 


work shall be done by hand or by machinery 
is sometimes so perplexing to create con 


its 


it, and which are used by hand, Of these is} blows of shot and shell, and particularly sat- 
the little machine for bending hooks, which | isfactory rings for engine packing. One pro 
is shown in the cut, Fig. 1 cess converts into an elastic, sponge-like sub 

These hooks are used in great numbers! stance, and another, in which it is mixed 
on agricultural machines, as bolted staples, | with whalebone cuttings, gives it a rough or 
for making flexible connections. They | frictional quality suitable for mats. Some 
are used in wood, inserted in the manner) Curious naval applications have been worked 
shown in Fig. 2. The hole for the short) out. It is made into armor plates, which, on 


end is bored to the proper de pth to allow the being pens trated by a shot, close so tightly 


staple to project as far as required, when the | that no water is admitted, and it is also 
short end strikes on the bottom of it, as it is) formed into light and convenient cylinders 
drawn in, and tightened by the nut onthe | for carrying compressed air to drive life- 
long end. The machine is very convenient, boats, t rpedo boats, and scout boats.— 
for bending hooks of any diameter, up to Domini Vechanical and Milling News, 
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Modern Locomotive Construction. 


By J. G. A. MEYER. 





SEVENTY-FOURTH PAPER. 


Main Rod Straps.—In the seventieth paper 
we have stated that in designing the straps 
for locomotive main and side rods, about the 
only calculations which we will have to make 
are those for finding the correct diameters for 
the bolts, number required, and the thick 
ness of the strap represented by g, in Fig. 
421, 
421 and 422 are here reproduced. 

The rules for finding the number of bolts 
and the diameters for the been 
given in previous papers ; hence it now re- 


For the sake of ready reference, Figs. 


same have 
mains for us to establish rules for finding the 
thickness of the strap at 7. 

The weakest part of any locomotive main 
or side rod strap isin the plane vy ora, Y2 
(Fig. 422), passed through the axis of the 
bolt. 
strap is given, the thickness at g must be de- 
termined by 
sufficient cross-sectional area in the plane wr y, 
to resist the forces acting on the strap. Of 
course in the foregoing remarks we have as- 


Consequently when the width of the 


calculation so as to give a 


sumed that the key has the best possible 
shape for the work it has todo (more of this 
hereafter), and that its thickness, as wellas the 
diameter of the hole for the oil cup, does not 
exceed the diameters of the bolts. 

in the 
greater than the stress in the side rod straps ; 


The stress* main rod straps is 
we shall, therefore, in this paper, consider the 
strength of the main rod straps only. 

Both the front and the rear straps are sub- 
jected to a tensile force, that is, a force tend- 
But the centripetal 
force to which the rear end of 


ing to tear the straps. 
the rod is sub- 
jected brings into play on both straps a force 
which acts in a direction perpendicular to the 
length of the rod, or, in short, a transverse 
force ; this force acts with the greatest inten- 
sity at the center of the crank pin and becomes 
Yet 
there are portions of the front strap, on account 


zero at the center of the crosshead pin. 


of their distances from the center of the cross- 
head pin, which are, more or less, subjected to 
a transverse force. Also, noticing that the bolts 
through the straps must necessarily be placed 
at some distance from the center of the pins, 
the transverse forces on both straps will act 
with a leverage, and therefore will act with a 
greater effect, and cause a greater stress in the 
straps, than they would do 

if the bolts had been closer 

the of 
Consequently, these 


to center the pins. 

latter 

forces must not be neglected 

in our calculations. K 
But the force 


acting on the rear strap is 


transverse 


greater than the transverse = *y 
torce acting on the front one ; 
and since the tensile forces ae 
are equal on both straps, it 

follows that the total 


stress 
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enough to resist this extra force, cause con- 


siderable damage. 

There is another fact which must not be 
lost sight of in proportioning astrap ; namely, 
the bolt holes in the strap will in time wear 
to an oval shape, and then the holes must be 
thereby weakening the strap ; 
therefore it is necessary, in designing a strap, 


re-reamed, 


to make a slight allowance for re-reaming. 
Now in order to determine accurately the 
thickness g of the strap, we should know the 
exact magnitudes of the forces to which they 
are subjected. But to find the exact mag- 
nitudes of these forces will be a difficult 
matter. Hence, taking all the given con- 
ditions into consideration, it will be an easier 
way, and probably the most practical one, to 
base our calculations on the proportions of 
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resist any part of the force acting upon the 
strap. 

If, then, the straps are subjected toa tensile 
force pure and simple, as we have supposed, 
we can easily find the cross-sectional area at 
xy by allowing a stress of 10,000 pounds per 
square inch, as we have done, on the weakest 
part of a piston rod, and consequently ob- 
tain the number of square inches in the cross- 
sectional area, by dividing the maximum 
pressure on the main rod by 10,000; the 
product will be the required area through 
both wings g g, of the strap. 

But we have seen that these straps are 
subjected to forces acting in a direction per- 
pendicular to the length of the rod, and 
these must neglected. But 
is difficult to determine the exact 

magnitude of these torces, 
we make allowances for them 
by reducing the stress per 
square inch due to the tensile 
force acting on these straps ; 


forces not be 


since it 


that is to say, we assume the 














| ' z ti Ty straps to be subjected toa 
| _ : > . tensile force only, and reduce 
| 8 # | the stress of 10,000 pounds 
| A ié B per square inch of cross- 
L keke d : ad sectional area, so as to obtain 
Fig, 42 a larger area. 

| cians <- > Here then the question 
| = | t. arises, how much stress per 

Ss ee oh ee 


square inch shall we allow ? 





For an answer to this ques- 





| | tion we must turn to the 
2 straps at present in use. In 
> > : 
| these straps we find that 
i the stress per square inch of 
1G C cross-sectional area in the 
Gy {rrav / : . 

Fig. 42% r plane x y varies, for the rear 
- = " straps, from 6,000 to 7,000 

= y : 

? pounds per square inch ; 
straps used at present in locomotives running | and when the front straps are made weaker 
at high speeds, doing excellent service. than the rear ones, the stress per square 

We have seen that the weakest part of the inch for the former is in the neighbor- 


strap isin the plane w y. Hence, our first 
step will be to determine the cross-sectional 
area of the strap in the plane wv y. 

Suppose, for the sake of simplicity, that the 
strap is subjected to a tensile force, that is to 
say, aforce acting in the direction of the 
length of the rod, or in a direction indicated 
by the arrow in Fig. 421, tending to pull the 
strap apart. In this strap we have two bolts, 
which we may resist an equal 
amount of the pull, or, in other words, each 
bolt resists one-half of the pull. We there- 


assume 
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in the rear strap is greater 
than the total stress in the 


~~ 


front one. 5 5! 
Again, the per 
square inch of cross-sectional 


stress 


area should be the same in 
both straps, hence it follows ; - 


total stress is x 


\ | 





that, since the 





greater in the rearstrap than ee 


| % diam.outside of thread 


ee a 





that in the front the 
former should made 


stronger than the latter, and this we often 


one, 
be 
find to be the case in practice. But many 
master mechanics prefer to make these straps 
of equal strength, for the following reason : 
The crosshead pin will wear in time to an 
oval form, making it smaller in a direction of 
the axis of the cylinder. If 
in the front end of the rod do not touch each 


now the brasses 


other, as is often the case, and the rod begins 
to pound, the key may be driven accidentally 
or carelessly too tight, causing the brasses to 
bind on the large part of the crosshead pin, 
throwing on the front strap an extra stress, 
which may, unless the front strap is strong 


** Stress’ may be defined as the resistance to 


the alteration of form, and, in tms sense, the word 
‘* stress '’ is here used. 


\ Steel 


fore conclude that the metal of the strap in 
the plane 2, y, has to resist one-half of the 
tensile force or pull to which the strap is sub 
jected. But the force, acting on the metal in 
the plane wv, y,, is transmitted to the plane x 
y, and this plane must also resist the tensile 
force transmited toit byitsown bolt. There- 
fore the metal of the strap in the plane wz y 
must resist the whole to which 
the strap is subjected ; and the area of this 
If 


we had three bolts through the strap, as is 


tensile force 
metal must be proportioned accordingly. 


often the case, the conditions would not be 
changed, that is to say, the weakest part of 
the strap, namely, its portionin the plane 2 y, 
must be made strong enough to resist the 
whole tensile force, and treated just the same 
as if no other portion of the strap had to 


(15 - 
bt al ag J Y 
J Fig. 439 
7 ; a odd Y sui 6 diam.cutside of thread J . 
ae . ' 





hood of 7.000 to 7,500 pounds per square 
inch. 
that 
inch 
and a_ stress of 7,000 pounds per square 
for the front both made of 
the best quality of hammered iron, is good 
practice. These figures will be adopted in 
the following calculations. Hence we have 
the following rule : 

Rule 54.—To tind the thickness at g (Fig. 
421) of the rear strap on the main rod when 


Our experience leads us to believe 
a stress of 6,500 pounds per square 


of cross-sectional area for rear strap, 


inch one, 


n 
3 

J 

P & 

— 256» = 

~ 

c x 

® Steel 3 
a N 
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ders 18" X24", and a maximum stea 
pressure in the cylinders of 120 pounds p 
square inch, we find by the method given 
the 71st paper that the maximum pressu 
on the rod is 31,000 pounds ; the width « 
the straps is 22 inches; the diameter of ea 
bolt through the straps is }8 inch; it is1 
quired to find the thickness of the straps at 
Fig. 421). 


The total cross-sectional area at 2 y of th 
rear strap will be 
31,000 


*_ 4,76 square inches 
6,500 — ches. 


The width of the metal at the weakes 
part of the strap, that is at x y, will be equa 
to 
18 —1,8125 inch, 
and 

4.76 

1.8125 
will be the sum of the 
wings 7 g, of the strap. 


2.62 
5 = 1.31 inch, 


=2.62 inches, 


thickness of both 


Therefore 


say 1,5; inch, 
strap at g. 

For the thickness of the front 
have 


is the thickness of the rea) 


strap we 


31,000 


—4,42 square inches 
7,000 square inches 


in the cross-sectional area at vy. 


4.42 


=2.43 
1.8125 
and 
2.43 
ee ee 
5 =1.21 inch, 
say 1,°, inch. 


Note.—Some master mechanics make th: 
thickness of the front strap equal to that o! 
the rear one ; therefore, in such cases, special! 
calculations for the front strap will not bi 
required, 

Figs, 439, 440 represent two views of 
main rod for a consolidation engine ; that is 
an engine with four pairs of drivers, and 
pony truck, as shown in Fig. 4. 
for which has 
cylinders 20 inches diameter and 24 inch« 
like that 


The engin 
these rods were designed 
stroke, and crossheads 
Figs. 244, 246 and 247. 

For a high speed and a maximum steam 
pressure of 120 pounds in the cylinders, thi 
rear strap on this rod is, in our opinion, tov 


shown in 


weak ; for the above given maximum press 

ure and high speeds, safer and better resulis 
will be obtained by making 
the the strap 
around the bolts at least 1, 
inch ; and also three 4§ incl 


thickness of 


bolts should be used in plac 















3% — of two. 
t <0 - a 
L The Fortification Appr 
2 priation bill, recently agree 
upon by the Senate an 
House, provides for the ex 
’ penditure of $200,000 fo 


torpedo defense ;  $250,00) 


%diam.outside 





of threads for steel-hooped mortars 

wrought-iron ne i : 
* . $700,000 for improveme! 

(wi : we > i ss 
eA Ties at Watervliet Arsenal; $100 
000 for pneumatic guns 
rei 3 also appropriations for gun 
eee) f 3, now being — constructed 
ae =] ae . 
ene Fl zj ¢ Altogether the appropria 
Fig. 440 : : ; 
g- Steel ae IN5 diam.outside 


the width of the same is given: Divide the 
maximum pressure on the main rod by 6,500 ; 
the quotient will be the required number 
of square inches in the cross-sectional area at 
wy (Fig. 422). From the width of the strap 
subtract the diameter of the bolt; the re- 
mainder will be the width of the metal at the 
weakest part of the strap. Divide 
quired cross-sectional area at 


the re- 
vy by the 
width of metal at the weakest part of the 
strap; one-half of this quotient will be the 
thickness of the strap at g. 

For finding the thickness of the front 
main rod strap we use the same rule, with 
the exception that, instead of dividing the 
maximum pressure on the main rod by 6,500, 
we divide it by 7,000. 


Erample 89.—In a locomotive with cylin 





of thread tions will amount to abou 
four million of dollars. 
i 


India Ink and How It’s Made. 
India ink hasn’t any more connection wit 
Indiathan a good deal of the *‘ dairy” butt 
on the market has with a dairy. Somebod 
who didn’t know what he was doing nam 
the useful article India ink, but as a matt 
of fact it ought to be called Chinese in! 
To be sure, before steamships and sailin 
vessels began to ply between China and th 
country it used to be shipped through Indi 
but the Indians had nothing to do with it 
manufacture. Thousands of years ago th 
Chinese were expert in the manufacture « 
Europeans kné 
Ink was one of these articles, 


many articles of which 
nothing. 


first 


ani 


was made of lac, which is a resinou 


substance deposited by a small insect an 








ikes 
qua 





both 


real 


we 


the 
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irgely used in the manufacture of shellac. 
\fterward a peculiar black stone was found, 
vhich could be dissolved in water, and later 
n lac and fir wood were burned and the re- 
ulting smoke gathered on some hard sub- 
tance, scraped off and rolled into balls. It 
one of the traditions of the Chinese that 
ne Tien Tehen invented the of 
naking India ink some thousands of years 
efore the Christian era. How- 
ver that may be, a Mongolian 
iamed Litchao and his son Liting 
<ouei went into the ink-making 
jusiness and turned out about as 
ood ink as has ever been made. 
Their successors were not 
uccessful, and for a time 
yusiness rather languished. 
by 


process 


as 
the 
The 
‘rocess now employed the 
Chinamen in the manufacture of 
their India ink is not radically different from 
that in use inancient days. The old principle 
that burning resinous material will throw off 
thick smoke in large quantities is employed, 
only the smoke thus obtained is a little more 
scientifically handled. In the middle of a 
big porcelain dish, about two feet in diam- 
eter and three or four inches deep, they place 
a stand of about six inches diameter and the 
same height as the dish. Several small 
lamps rest upon the stand, and by means of 
arms fastened to the sides of the dish, small 
conical dishes are held just over the lamps. 
The dish is filled with water almost up to 
the tops of the lamps’ wicks and the lamps 
are lighted. The smoke condenses on the 
conical dishes hung over the lamps, and is 
collected in the form of a dense, black 
powder. This powder is placed in a vase 
and a warmed mixture of nine parts of fish 
glue and one of animal glue strained into it 
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A New Adjustable Pipe Wrench. 

In the accompanying cut is shown a novel 
application of the ‘ alligator” principle to a 
pipe wrench. The two principal claims for 
this instrument are that, first, its adjustability 
of opening permits of any sized pipe within 
its range being operated upon by the ex- 
treme ends of the jaws, facilitating opera- 


PAT. JUNE 4 1887 


is, of course, not possible, for reasons well 


manufacture to the complete system of du- 
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understood by every mechanic, to reduce the 


plication and interchangeability of parts, 
in the manufacture of small 
but so far as 


which is seen 
arms, sewing machines, etc.; 
such a system is applicable to machine tool 
building it is made use of in these shops. 


To this end a certain component part of 





ADJUSTABLE PIPE WRENCH. 


tions where required to be made in close 
quarters, particularly 
that it possesses sufficient elasticity to cause 
the pipe, without 
danger of crushing, such as is encountered 


in corners; second, 


it to properly ‘‘ bite” 


in the more rigid, solid alligator wrench. 
It is, beside, handy in form, and light. It 
possesses the advantage, also, of permitting 
of the renewal of a broken jaw at any time 
without discarding the whole wrench ; 
the parts are all made interchangeable. 
The construction is as follows, which will 


as 


be seen to contain the elements of great 
strength. The smooth jaw is formed upon 


the long shank or handle, and _ the short- 
toothed jaw, halved on in the usual way of 
making such a joint. The large washers, 
however, are rabbeted to the jaws by circular 
rabbets near the of the 
washer, and the strains all come upon these 


circumference 


circular rabbets, which really constitute a ful- 


through a piece of silk held over the mouth 
of the vase. The contents of the vase, then 
being thoroughly stirred, are rolled into 
balls, wrapped in cloth and immersed in hot 
water. 

Kneading, another immersion, and beat- 
ing with a hammer follow, the 
scented, and in the form of long sticks is 
Wrapped 


paste is 


placed in various shaped moulds. 
in paper, the sticks are placed in a dish filled 
with rice-straw ashes, and in a day or twoare 
thoroughly dried. Rubbing with cloths 
and brushes serves to clean and_ polish 
them, and they are then ready for the 
market. The soft paste can of course 
be moulded in any shape, but as a rule 
is made into short, slender sticks which 
are generally ornamented with more or 
less Volapuk inscriptions or Chinese 
designs. The peculiar qualities of the 
ink render it indispensable to sketch 
artists and draftsmen and nothing has 
been found to take its place.—Ma/l 
and Express. 
= =: = 

Two-Inch Micrometer Caliper. 

The engraving represents this instru 
ment, made by the Brown & Sharpe 
Manufacturing Co., Providence, R. I. 
in the 
from 0 


It is shown nearly full size 
and will measure all 
inches, by thousandths of an 
earlier 


cut, sizes 
to 2 
It is an improvement 
calipers, as it measures sizes less than 1 inch, 
while the earlier calipers did not measure 
less than 1 inch, but only sizes from 1 inch 
to 2 inches. The working parts are protected, 
and means of adjustment are provided to 
The decimal equiva 


inch. 


upon 2-inch 


compensate for wear. 
lents stamped on the frame are very useful, 
and render possible the immediate expression 
of readings, in Sths, 16ths, 82ds, and 64ths, 
This caliper is also graduated to read to 
hundredths of a millimeter, instead of thous- 
andths of aninch. Whenso graduated the 
table of decimal equivalents is omitted. 
a 


A correspondent is desirous of learning of 
a practical spark arrester for an ordinary 


foundry cupola. Can any of our readers 
give him information ? 
—— <>. —— 


The receipts of British railways this year 
show an increase of nearly nine per cent, as 


compared with last year. 


hold the rabbeted washers in place. 


jaws. 
the severest tests, 


are already in use, 


crum of very large diameter; the rivet proper 
having no other function to perform than to 


The 


small screw oscillates at its inner end upon the 
rivet, and carries onits threaded end a milled 
nut, which'regulates the opening by the posi- 
tion given it in the wedge-shaped opening 
formed by the shanks of the long and short 


The tool, we are told, has been put to 
and a considerable number 
giving the best satisfaction. 


SS 
18 .125 
14 .250 
3-8 .375 
2 300 
5-8 .625 
34 .750 
7-8 .875 
16 ths. 
1 .0625 
3 .1875 ss 
§ .3125 
7 4375 


\ 9 8625 
ll .6875 Brown & Sharpe Mfg.Co 
13 .6125 Providence. R1 
15 .9375 31 





MiICROMETE 


of E. 8S. Boynton, and 
manufactured and sold by the Campbell 
Printing Press and M’f’g Co., 160 William 
street, New York. 


It is the invention 


ae 
Shop Notes. 

A mechanic going through the shops of 
the Bridgeport Machine Tool Works, at 
Bridgeport, Conn., and noting their methods 
of doing work, and the evident pains taken 
in the selection and maintenance of tools and 
machinery, is likely to be impressed with the 
fact that the works the 
ment of a man who, whatever he may be 


are under manage 
besides in the way of a business man, ete., 
is first a mechanic, who takes an interest and 
pride in his business for its own sake, and 

mechanical. <A talk with the 
proprietor, Mr. E. P. Bullard, strengthens 
he is enthusiastic, and evi- 


because it is 


this impression ; 
dently takes great pride in his shop and its 
products—a pride which an examination of 
the shop, and the work done in it, will prove 
to be justifiable. 

With the class of work they are doing it 





any machine tool is so designed, and other 
tools so designed with reference to it, that 
this one part will, without material change, 
serve for the performance of a similar func 
tion upon a number of different machines. 
For instance, the compiete head stock of a 
given lathe is adapted to use upon several 
different styles of turret-head machines, and 
in some cases is also used on boring and | 
turning mills, such as we illustrated in our 
issue of August 25, the only change being in 
the omission of the holes for the change-gear 
mechanism, and the fitting of a bevel pinion 


to the end of the spirdle—instead of thread- | 


ing it for a face-plate, and boring it for a 
center. This plan is carried out as far as 
possible, not only with the part mentioned, 
but with By this plan the 
gauges, jigs, ete., necessary to build a given 
line of tools are reduced to the minimum, and 
other advantages secured, both in the manu- 


others well. 


as 


facture and use of the tools. 
This plan makes it possible 

special tools and fixtures for a certain part of 

a machine tool, when it would not otherwise 


to provide 


pay to do so, and also makes it possible, in 
many Cases, to take considerably more pains, 
and go to considerably more expense in 
building jigs and devising special tools and | 
fixtures than would otherwise be admissible. 
All the parts which are of such a nature 


as to admit of it are made by the use of 
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of, 


complete carriage apron, for instance, being 


these jigs and fixtures ; any part or any 
interchangeable with any other of the same 
class, all the holes being bored and reamed 
in a jig, and the studs, gears, ete., made to 
standard gauges. 

The head blocks are made in the same wavy ; 
after the holes for the spindle boxes are 
made it is put intoa jig, which fixes its posi 
tion from these holes by means of accurately 
fitted plugs ; and all the other holes for the 
back-gear, change-gear mechanism, and 
those for fastening the head to the bed of the 
lathe, drilled or bored and reamed before it is 
taken out. All change-gears are bored and 
key-seated to fit a hardened and lapped plug, 
which has a hardened and ground key fitted 
to it, and a similar system is carried all 
through the work. Another point which is 
frequently overlooked in machine shops is 
fully recognized here, viz., that it pays much 
better to take the necessary pains to do first 
class planer work where surfaces must after- 
wards be brought down toa bearing by scrap 
ing, than to correct by the scraper, work done 
on poor planers set upon insufficient founda 


tions. 
with the planers, and the foundations under 


floors in any way. 
they have some very fine levels, two of them 
made upon the plan suggested by 


sary. 


instead of being a continuous straight 


|that they give no trouble. 
fabout 4 
steel, 140 inches, 14 





_ 


> 


Great pains are consequently taken 


them, care being taken to dig deep enough, 
and put sufficient stone work under them to 
effectually prevent subsequent settling, or 
their being affected by the building or the 


For testing the planers 


a contribu- 
They have 
$50, and is 


tor to these columns. 
one level which cost 


worth it, as it is a very fine in- 
strument, and is sensitive to an 
error of .001 in about 14”. 


These levels, in connection with 
standard hardened straight-ed ges, 
are frequently applied to planer 
beds and ways, to see that they 
are kept up in proper shape, the 
result of this refine 
ment being apparent in the quality of the 


care and 
planer work done. 

Liberal use is made of the milling ma 
chine, a of and 
three universal machines being in use in the 


number plain machines 


shop ; all small pieces, and such others as the 
nature of will permit, being milled instead 
of planed. 

A small hydraulic press is used for driving 
mandrels, and for forcing fits, ete., doing 


!away with the sledge hammer business and 


being much more effective and better every 


way. 
They are using for drilling deep holes the 
method shown in our columns March 27, 


1886 (with some slight modifications), which 


| consists essentially of a single-lipped twist 


| drill 


attached to the end of a_ steel tube. 
They use it in one of their turret-head ma- 
chines, letting the tube extend clear through 
the turret and project as faras may be neces- 


One improvement made upon it con- 


sists in milling several ridges or steps along 
that side of the spiral groove which forms 
the cutting lip ; 
the drill is ground in the usual manner, the 


the result being that, when 


cutting lip consists of a number of steps, 


line. 
3y this means the chips are broken up so 
The steps are 
They have drilled in solid 
diameter in ten hours. 
As an illustration of the methods em- 
ployed to secure accuracy in the con- 


wide, 


struction of tools, the plan adopted for 
boring the boxes for the bearings of 
the main spindle of the boring and 
turning mill before alluded to may 
prove interesting. 

The boring of these boxes is left until 
the housings are in place, and the cross- 
rail head which 


feed mechanism, ete., are all in place. 


carries the tool-bar, 


Then there is a slide which is in cross- 
section, an exact duplicate of the tool- 
bar; it hasa rack cut upon one side 
of it for the feed pinion, the same as 
the tool-bar, so that it will go into the 
head and can be handled or fed by the 
feed of the 
same manner as the regular tool-bar. 


motion machine in the 


Lengthwise through this slide is bored 


a hole to which is fitted a boring bar. 
To the upper end of this bar is fixed a 
worm-wheel, which, by means of a worm 


shaft and pulley, may be driven from any 
countershaft. Below, the bar 
extends down through the bed of the ma- 
chine and slides through a bushing, which is 


convenient 


in a casting having radial arms that bolt onto 
the of the 
The bushing turns in this casting with the 
bar, so that no wear is upon the latter, save 
that due to sliding. The 
justed so that the bar is exactly at right 


under side bed or main frame. 


head is then ad- 
angles with the cross-rail, the casting sup- 
porting the bushing below adjusted to its 
proper position, and the boring done by 
cutters inserted in this bar ; the regular feed 
motion of the for the 
feed. In this of 
the machine is secured with certainty and 
with little trouble. 

Among the new tools to be seen there, we 


machine being used 


way accurate alignment 


noticed in use in the shop a very powerful 
24 which 
was doing it is provided 
with a friction clutch of peculiar construc- 


turret head chucking machine, 


excellent work ; 
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tion inside the cone pulley and worked by a 
lever at the left Both the 
cone pulley run loose 


LETTERS FROM PRACTICAL MEN. 
of the operator. ee 
and the 
upon the spindle, and by throwing the lever 


large gear That Road Carriage. 


Editor American Machinist : 


one way, the motion of the spindle is derived 
irectly fr 1 C , » . ing it : 

directly from the cone pulley, throwing at ee up 

the other way the motion is taken from the 


A. IL. H. (Question 396) will need to speed 
to at least 800 revolutions ; 
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and with a grinding machine constructed to 
carry 


does better by the use of water, and whe: 
grinding machinery is not adapted for ii 
on the|it should be made to be adapted. Rean 
contrary, it avoids the disagreeable emery | ers are far better when ground with the sid 
dust arising from dry grinding, which not | of a wheel than with the periphery, thu 
only penctrates into the journals and wearing | avoiding the concave surface and conseque1 


off all the water in a good manner 
there are no objections to its use ; 


Sr 



































cear, An intermediate position stops th 
though the 


pulley and back gears do not stop. 


spindle of the machine, cone 


The front bearing of the spindle of this 


machine is 44 x 8 inches, and 2 


inch hole through the spindle. It is pro 
vided with a chasing bar for cutting threads 
and has a six-holed 


> 


turret 138 
The 


diameter 


having a travel of 16 turret 


automatically, the same as a screw machine, 
but provision is made for suspending this 
function, sothat, when desired, the turret can 


be fed back and forth without 
and the same tool presented to 
peatedly ; 


turning it, 


a feature which will prove very 


convenient for many kinds of work. 


They are about building a machine for the 


Buckeye Engine Company, which is an 


adaptation of the regular boring and turning 


mill to the special purpose of boring the main 
hole for the crank-shaft, facing, turning, and 
boring the wrist-pin hole in the crank disk 
of theirengine. All these operations except 
the last mentioned can of course be done at 
one chucking with the regular machine, but 
the wrist-pin hole is taper, and largest at the 
back, the pin being put through from the 
back side. The hole is also counterbored on 
face of the disk. To do this a 
special head is to be put onto the cross-rail, 
having an index by which it may be set at 
any desired distance from the center, accord 


the outside 


ing to the stroke of the engine for which the 
disk is intended. 


This head carries a conical casting or sleeve, | 


in which is the boring bar, having a cutter at 
its lower extremity. At the 
this sleeve 


upper end of 


is a short cross slide, and for 
counterboring the hole the sleeve is made to 
revolve, carrying the bar and cutter with it, 
the cross-slide being used to feed the cutter 
outwards to form the 
boring bar does not lie in a line which coin 


cides with the axis 


counterbore. 


which the 
turns, but at aslight angle to it (though cen 
tered at the lower end), so that, as the sleeve 


upon 


revolves, the bar would be said to 
The bar has an end motion through the 
sleeve, by means of a screw which is moved 
automatically, and it is evident 
further the end of the bar projects from the 
sleeve the greater the diameter of the circle | 
which the end of the 
turning. From this the taper 
the hole. Of course during 


bar will describe in | 

is derived for 
the boring of 
this hole the table of the machine does not re 
volve, but is locked in the proper position, 
the object being to do the work at one chuck 
ing and secure accuracy. 


| 


He was not Posted on Gas Engines. 
In an alley off Fifth avenue there is a base 
At cer 


tain times the gas engine emits a short, sharp 


ment in which a gas engine is used 
explosion similar to a pistol shot. The other 
day a stubby, fat policeman was strolling 
leisurely through idle 
printer was looking out of an upper window 


this alley and an 
ata group of bootblacks tossing jackstones, 
The gas engine gave a particularly loud re 
port. The fat policeman gained the end of | 
Then he 
peeped rapidly around the corner to see who 
had fired the shot. 
report. 


the alley in a few rapid bounds. 


There was another sharp 
It startled the idle printer, and he 


there is a 28 


and 


revolves 


the work re- 


The | 


sleeve | 
‘*wobble.”’ | 


that the | 


same to the AMERICAN MACHINIST. 


surfaces of the machine and adjoining ma- 
but well. 
one great advantage. 


he might then, perhaps, get six or eight miles : 
, chinery, 


: : the lungs as 
an hour on very good roads, but will require 


‘hg or gear for climbing hills, and on heavy , 

lower gear for cmb ’ far smoother surfaces, and last, but not least, 
it makes the shaft nearer perfectly round and 
straight. 


roads. It would be quite out of the ques 


tion to couple direct to the axle. ne a 
D Waawe Moun I say ‘‘nearer,”” because absolute 

. Frank Mour. aes ‘ : ; ; 
> i‘ perfection is not attained in anything, but 


practically they get round and straight. 
Valve Setting. 


Editor Ame rican Machinist ¢ few years ago, when starting a grinding ma- 


chine which I constructed myself (which had 
ample provision for use of water). I started 
grinding a large shaft, which naturally was 
asserted not perfectly true from the lathe. The 
that the same principle will hold good for 


In the AmMertcaAN Macutnist of Sept. 1 
isan article entitled, ‘‘ Some Stray Kinks,” 
in which instructions were given for setting 


an engine slide valve. It is therein 


emery wheel grinding on one side of the 
any valve motion of the slide type. shaft heated that side, and expanded it, 


It can be shown that this rule is not com- 


which forced the shaft against the wheel 
still harder, and heated it still more. By the 
time the wheel had run up to the end of the 
shaft and reversed, the heat became diffused 
or equalized in the shaft, and it assumed its 
normal position. 


prehensive enough to cover all the ground 
claimed for it. To set the eccentric it is ex 
plicitly stated that the eccentric must be ad- 
vanced ahead of the crank. Now where a 


rocker arm pivoted between the points of Since the shaft was ground 


connection of eccentric rod and valve rod is’ off severely on one side in the traverse just 


used, the eccentric is behind the crank, in- 


made, it now does its grinding on the oppo- 
stead of ahead of it. 


site side of the shaft and starts up the same 


Again, with a piston valve admitting steam | conditions in the reverse wav. 


A continuance 
of this kind of procedure would never bring 
about a round or a straight shaft. This 
difficulty was experienced also with the use 
of water, but it was found that there was not 
sufficient water used. 


at the center and exhausting at the ends, 
with direct connection to the eecentric—that 
is, without the rocker-arm—the eccentric will 
also be behind the crank. 


The inst ructions for adjusting the length After running a good 


water on the point where the 
grinding was being done, the shaft assumed 


of the eccentric rod are very simple, and 


The follow- 


stream of 
| practically near cnough correct. 


} 


| 





| 
| 
| 
| 
| 
| 
| 
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Fig. 5. 
MEASURING SCREWs. 


ing is offered as a more comprehensive and | its normal position, and being kept cool by 


correct rule for setting the eccentric in cor- | it, the machine started making straight and 
round work, revealing at the same time what 
defective work dry grinding would make in 
this particular, that is, 


large sizes. 


rect position: Place the crank ona dead center, 


and turn the eccentric around on the shaft 
in the direction the engine ts to run, until the 
valve port at the 


cylinder where the piston is. 


shafts at least of 
And I believe the defect exists 
more or less in all work ground dry. 

The disadvantage of a shaft being heated 
and expanded between centers necessitates 
the frequent adjustment of them, which, if 
not done, would be sufficient to spring a 
shaft out of truth regardless of the side 


opens the steam end of 


Stop turning 
the eccentric when the port 
amount of lead wanted. 


is opened the 


Applying the above rule to either case 
referred to, it will be found to give correct 


results, and it is believed that the rule is 


This is 
The next is, it makes 


This fact was forcibly illustrated to me a | 


abrupt clearance at the very cutting edgy 
spoken of by Mr.Fay. <A large wheel used o1 
the periphery of course is better than 

small one, and the side of the wheel which 
makes a straight surface on the tooth bette 
still. What of all is a con 
vex surface on the tooth, with slight clear 
ance from the cutting edge back. Reamers 
made in this way will hold their size longer 
than those made in any other way I know of 


I consider best 


I never ground any reamers in this way, 
but were I todo so I would use an emery ring 
that would encircle the whole reamer, of a 
diameter to give proper clearance by just 
escaping the tooth back of the one being 
ground. Index the reamer to correspond 
with the spacing of the teeth (which would 
be even and an even number), and. use water 
freely. a. 3S. 


————— ee 


LANDIS. 


Measuring Screws—Economy in Sizing 
Taps. 


By JARNO. 


SECOND PAPER. 

To tap one hole in cast-iron will wipe three 
one-thousandths of an inch from the diameter 
of a sharp thread, says J. M. Carpenter. 
He adds: ‘‘It is hardly possible to keep 
anything like a really sharp thread tap. We 
should .either not cut a tap to a full thread, 
or we should make the diameter of the tap 
larger than the standard. Then a_ screw 
that is to go into a tapped hole should be 
from three to five one-thousandths 
diameter than the tap. 


inch less 
If a tap be made 
sharp threaded it soon wears dull. It is better 
to have a new tap not quite sharp, or as near 
as may be to the shape it will soon come to 
in use. 

‘““The same applies to a U. S. 
tap. It should be from three to 
thousandths of an inch larger than the 
standard diameter, but the thread can be 
cut down to the same depth from the center 
of the tap as if the tap were of standard 
size. This leaves the flat part at the top of 
the thread a little narrower than one-eighth of 


thread 
tive one- 


the pitch. The U. S. thread screws that 
follow the tap can then be of the standard 
diameter. The object of making these 


allowances in the diameters of taps is to 
have the screws fit on the sides of their 
threads, and to avoid any tendency to have 
a thread bind at its outer part, or top.” 

IT have no doubt but that Mr. Carpenter is 
right. 
can 


By attending to his suggestions we 


avoid = the loss 


annoyance and from 
having screws wear loose, even while assem 
bling a machine. 

Of course, in sizing a U.S. thread tap 
at the sides of its thread the caliper will be 
set the same as if the tap blank were of 
standard diameter. 





correct for any valve motion operated by an 


heating spoken of, but with the use of water, 
eccentric of fixed throw, 


once adjusting is sufficient to finish the shaft, 
excepting what wear there may be in this 
time in the centers. 


If any reader can 
find an example where this rule is not appli 
cable as above stated the writer will fully 
appreciate it if he 


will communicate the Therefore I advocate water for grinding, 
and plenty of it, and a machine well adapted 
for its use, which cannot fail but give ex- 
cellent results. 


B. CRANK 


Water vs. Dry Grinding—Grinding 


Reamer an important consideration. 
> ‘rs, 


‘ 


opposite a thread on the other side. 


< 


If a screw has an even number of threads, 


| two threads, four threads, and so on, then a 


thread on one side of the screw is exactly 
Such a 
screw cannot be measured in the same way 
as shown in the first paper. 

Fig. 


4 shows the principle by which a 


screw having an even number of threads can 
A good emery wheel is also | be 


measured, Each of the caliper nibs A 


ind B has a groove through its face. These 





From what Mr. Fay says in his article in 
Kditor American Machinist Pe 


I con 


nibs, being held in the two caliper jaws, can 



























drew back his head suddenly, breaking a 
The fat police machine has more merit than it is 
man saw him, and he bounded up-stairs into | generally supposed to have by many persons, 
the building. 

‘*Why did you shoot at me 7” 
breathlessly. 


The use of water in grinding shafts in a 


pane of glass in the window, grinding 


Even manufacturers of grinding machines 
he inquired | speak of grinding dry, and do not have the 
The printerdenied that he had 


proper provisions for grinding with water, 
tired a shot, and tried to explain, but the fat 


No shaft grinding can be done with accuracy 
policeman emphatically declared that a bullet | and fine finish by dry grinding and the only 
from the printer's had crashed ' 
through the window pane and whistled dan 


revolver objection, no doubt, that 


vrinding is the 


is found to water 
inconvenience of its use 
It took four men | (especially if the machine is not adapted for 
half an hour to persuade the valorous officer | it) and the consequent slopping of water, 
that he had not made a target of 
Ch cago Hlerald, 


verously near his head. 


been Grinding with water and plenty of it is 
what is necessary to produce first-class work. 





the AMERICAN Macuinist of July 7, | be placed on any two opposite threads of a 
clude reamers are generally ground dry. I 
have tried that, and find it a risky operation, 
especially on reamers having a pretty thick 
tooth, 


| 
screw, as shown. 
| justed so that it 


The caliper should be ad 
would read zero when the 
bottoms of the nib grooves ¢ and d, Fig. 5, 
the temper | touched 
necessitates a re-tempering of the 


as a slight drawing of each other if this were possible. 
reamer, | That is, the caliper would read zero when 
Dry grinding seems to be the general prac | the 
tice in grinding milling cutters, and with 
great well, but with reamers 
where sizes must be taken care of, I think it 
practice, By the use of water 
the expansion of edges Mr, 


be entirely 


nibs were in the imaginary 
The caliper will then 
always read the actual distance between the 


position 
shown in Fig. 6. 
care answers 
bottoms ¢ and d of the nib grooves, Fig. 5. 
To adjust our caliper so that it will readin 
this way, let us first set the caliper to read, 
Say, Now to 


distance 


isa wrong 
cutting Fay 
avoided the 
less liable to fill| the nibs so 


shall be 


speaks of would 
wheel cuts 


and glaze, 


two-tenths of an inch. 
that the from ¢ 
two-tenths of an inch, we 


make 
tod 
will tit 


keener and is 


In my estimation all grinding 
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then so that at four places they will just 
touch a round piece whose diameter is one- 
hal’ the distance ¢ to d, or one-tenth of an 


in The distance from ¢ to d is now two- 
tenis of an inch, and our caliper is ready 
for work. 


understood 
equal-sided 
When the 
nis are near together, as in Fig. 5, the open- 
ine between the nibs is like the outline of 
Fic. 7. Fig. 7 is merely two equal-sided 
tri.ugles put together. If the two triangles 
measure two inches from ¢ to d, then the 
distance from either ¢ or d to the line ab 
js one inch, or one-half the distance ¢ to d. 
Each triangle measures the same from any 
anzke to the side opposite. Hence the dis- 
tuuce from a to the line cd, or the distance 
tod d, is equal to one-half of the 
distance ¢ tod. Then a circle of a diameter 
equal to half of the distance ¢ to d will just 
touch the four sides of Fig. 7. For this 
ticure the circle would be one inch diameter, 
because the distance ¢ to d is two inches. 
Fig. 5 is a practical application of the forego- 
ine principle. 

[In measuring a sharp double-thread screw 
with a caliper having nibs like Fig. 4, and 
adjusted as in the foregoing, the caliper 
reads directly the diameter of the screw by 
the sides of its thread. That is, we do not 
have to subtract anything from the diameter 
of the screw to know the caliper reading. 

To know the caliper setting for a U.S. 
double-thread must add to the 
diameter of the one-quarter of the 
depth of a sharp thread. The depth of a 
sharp thread, one to the inch, is .866". One- 
quarter of .866' is .2,165."" Dividing .2,165" 
by the number of threads to one inch, we 


he reason for this may be 
fron Fig. 7. The angles of an 


tri:ngle are each sixty degrees. 


from @ 


’ 


screw we 


screw 


have the amount to add to the diameter of 
the screw. The sum is the caliper setting. 
Let the diameter of the screw be JD, the 


number of threads to an inch x, the caliper 
setting y, and the rule can take the form 
2,165" 


‘i 


y=D+ 


Hrample.—What is the caliper setting for 
U.S. thread screw 1” diameter, 10 threads to 
1’ One-tenth of .2,165'" is .0,216", which, 
acded to 1”, gives 1.022’ nearly, as our 
In machine shop practice, 
the fourth place of a 
decimal is five or more it is customary to add 
one to the third place and omit the figure in 
the fourth place. 


caliper setting. 


when a figure in 
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English Boiler Inspection. 
By W. H. Boorn. 


ELEVENTH PAPER. 





So far little has been said concerning the 
faults found by inspection to exist in furnace 
tubes, In examining a furnace the inspector 
vauges it at several points for both hori- 
diameter, in order to 


zontal and vertical 


iscertain its circularity or departure 
This, if of 
ippreciable amount, may be serious, as it 
would either show general flattening of the 
distortion. If a general 
lattening existed it would be proof of the 
veakness of the tube 
ional origin. Previous 


any 
from the truly circular form. 


tube or a_ local 
unless of a construc- 
reports would be 
whether an 
lliptical furnace was newly so or of old 
fault is a bad 
ne, and indicates either proceeding gradual 


oked up if existent, to see 


tanding. In either case the 


failure or inherent weakness if construc 
ional, 

When local flattening exists it may be due 
'o overheating, and overheating may be due 
ither to shortness of water, an accumulation 
f scale, or to a possible overdose of some 
Flat frequently 
orced back to arch form by a careful appli- 
‘ation of a screw or hydraulic jack within 
the furnace. When this is done the pressure 
if the base of the jack should be distributed 


omposition. places are 


length of tube is unfavorable to strength 
appears to be thus : When the furnace crown 
begins to come down 
lengthen. Ina long tube it can do this, be- 
cause the whole length of the crown is there | 
to provide the extra length, but when stiffen- | 
ing rings are introduced the two rings on | 
either side of the collapsing portion of the | 
tube serve as arches from which the collaps- 


it must necessarily | 


ing weight hangs. The  pulling-down | 
tendency of the collapsing portion is} 
changed by the arch of the ring into a 


direct horizontal pull along the crown of the 
tube, and hence, if at all affected thereby, it 
will be actually stiffened. 
do not run beyond the next stiffening ring, 
and a local collapse frequently 
further than the formation of a pocket or 
two, the very formation of which may, by 


Hence collapses 
goes no 
letting in water upon the heated plate, stop 


further collapse. 
ever low may be the pressure to which it is 


No tube, therefore, how- 


exposed, should in any case be without 
stiffening rings above the furnace, at least as 
a safeguard against 
water. I have already 
illustrated the methods of 
extra rings to old furnaces. 
course are made with the flanged seam or 
other stiff joint ring. Of all the 
flanged seam is far and away the best, and 
though failures are known to occur it is 
chiefly from remediable causes. Though 
personally I have not met such a case, I 


possible shortness of 
and 
applying such 


New boilers of 


described 


seams 


have heard from inspectors who have known 
all the flanged seams in a boiler to fracture 
at the roots of the flanges in the lower semi- 
circumference of the tubes. 
has shown this to be due to suddenly cooling 
down the boiler with a jet, 
haps when the flue tubes were half full of 


Investigation 


water per 


nearly red-hot dust. Needless to say, the 
practice is most harmful, and a boiler ought 
not to be emptied of water until such dust 
has been cooled off or removed. 

The price of good boiler plate is now so 
little -above that of poor plate that it is 
questionable if any saving could now be 
effected by making a furnace crown of a 
good quality of plate, while the lower half of 
the tube was of inferior material. Such a 
course has been much followed in the past, 
when making flanged flues, Lowmoor or 
Bowling plates being used for the crown, 
and the lower halves being of cheaper ma 
terial. Hence each ring of the tube would 
have two welds in it, in place of one. The 
use of steel has probably put a stop to such 
a practice, which is doubtless responsible for 
very many apparently mysterious failures of 
the flanged seam at the bottom, the inferior 
metal being unable to meet the demands 


| steel is 


ever, 
caused by blisters or lamination of the plates. 
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|sion of the furnace, is less severe as a rule | ¢ 


This is at variance 
that 
The | ¢ 
writer’s experience is contrary to this, how 


than corrosion of the shell. 


with the opinions of some engineers 


sooner corroded than iron. 


In. iron furnaces trouble is often 


Though it is the heat of the fire which 
renders these apparent, they are really struc 
tural defects, and due of course to the presence 


of a stratum of dirt or cinder in the plate. 


| Sometimes such layer runs out to the surface | : 


on both sides, and causes leakage; when this 
is not the case it is unnecessary to remove 
the plate containing the blister, unless this is 
of large area and upon a_ furnace not 
specially strong. 

Usually it is sufficient simply to cut away 
the blistered portion, leaving the remaining 
thickness but if of 


have cut them away over an area of two or 


clean, large area—we 


three square feet—it may, as said above, be 
advisable to remove the plate entirely. 

A point in regard to furnaces of some 
importance is the method of supporting fire 
bars. It 
these by 


Was once customary to support | 
which 
This 
was very faulty, for the tendency was towards 
the the 
weight of fire-bars 


transverse bearer” bars, 


simply rested upon the furnace plates. 
a wedging action of bars upon 
furnace under the great 
and fuel. The continually varying expan 
sion and contraction due to varying states 
also considerable cutting 


of the fire caused 


_——<————— 














NEW 


DRILL SockE 





made upon it by the difference of tempera 
ture between the crown and bottom, causing 
differential expansion and The 
writer is of the opinion that, with fair treat 


stresses. 


flanged seam in strength, durability, or true 
cheapness. It is a matter of Common obser 
vation that furnace 
type will almost invariably show signs of 


seams of the overlap 


half an inch in joint thickness, that when made 
of 7," plate signs of heating are much less 
common, and when of 8 


Now in the flanged seam there is only a 


plate very rare. 


that a furnace with ordinary draught might 
be made of %” plate and not burn. 
than #” thick burn away to 2” asa rule, but 
then the locomotive fire-box is badly designed 
to getrid of the steam bubbles from its sur 
face, and the circulation of water is bad, the 
narrow water spaces being no doubt fre 


quently filled with foam. In furnaces not 
made with the flanged seam the faults 
chiefly encountered, other than — partial 


of rivets, and burning of the overlaps on the 
fire side, whilst on the water side corrosion 
from acid water is of course very common, 
the cure for which is simply the use of an 





care must be exercised to 


applied. 


furnace tubes, unstiffened by rings or flanged 


well, and 
prevent 


great 


over-stress being 


scams, are very weak and frequently collapse 
manner in 


from end to end, The which 


Long | 


alah the acid present in the water has a 
pone affinity than for the iron or steel 
plate. 
| In iron boilers with stee] furnaces, corro 


ment, nothing yet brought out can equal the | 


overheating when composed of two plates | 


single thickness of plate exposed to heat, so | 


In locomotive fire-boxes any plates of more | 


collapse, are chiefly fractures at the seams | 


alkali or some substance such as zine, for 


action between the points in contact, and the 


le . 
| furnace plates became cut and worn, Ex 


| ; 


| perience has therefore shown that the Cross 


| bearers should be quite free from contact 
| with the plates, and should sitply rest freely 
upon bracket pieces, which must be securely 
fixed to the furnace. By this method there 
|can be no wearing of the furnace plates, and 
| the severe wedging action is avoided, so secur 
ing true circularity of the furnaces, To protect 
the crown of the furnace from the direct action 
|of tire at 
plate, it is well to turn a short) brick arch at 
This 


any 


its point of Connection to the end 


ithis end, 7. ¢., above the dead plate 


| 
| 


also has its advantages in diminishing 
| tendency to the grooving of the Connecting 
langle irons, to which reference has already 
| been made in an earlier paper. 

| It is in view of the possible collapse of a 
that 


| should be of good quality, and ductile 
} 


the plates Composing it 
When 
material of poor quality is employed, a very 


furnace tube 


small depression of the crown of a furnace is 


often sufficient to tear the plate transversely, 
|for it isthen, of course, exposed to a tensile 


stress, and, having no clongation, can only 


lengthen by tearing. In the case of the ex 


| perimental furnaces tested to redness by the 
Manchester Steam 
off by 


formed deep pockets in the furnace crowns, 


Users’ Association, and 


| cooled water when hot, there were 


| 


| probably six inches or more in depth, and 
| yet no rupture had occurred, The danger 
lof rupture is of course the conversion of the 
eun with bricks, tire 


If, how 


|furnace into a steam 


bars, fuel and water as projectiles 


when procuring new 


higher tensile strength 


stronger 


90,000 pounds, whilst tension 


‘ 


‘ver, a Collapse occurs without rupture, no 


further damage is done, and in this respect 
steel has an 


immense advantage over iron, 
‘ven of such qualities as Lowmoor. 


The mere inspection of a boiler can tell 


nothing of the quality of plate from which it 
is made unless the 


brand is visible and the 


maker of the brand known for reliability. 


Hence it is largely the custom for steam users, 


boilers, to have them 


inspected during construction, so that strict 


ittention may be given to the quality of the 


plates employed, their ductility and strength. 


For furnaces it is customary to allow a 
than 


better 


for shells, as a 


material resists a stress of 


compression, just as in bridge work compres 
sion members are allowed up to a strength of 


members are 
Strength and 


stiffness, however, are not to be obtained at a 


not allowed beyond 74,000 


sacrifice of the all-important quality of ductil 
ity, Which is a sdéve qua non in good work, 
and 74,000 pounds is about an outside limit 
for furnace plates in English practice. 

When attached to the 
end plates by angle irons, these are, as already 


furnace tubes are 
pointed out, very liable to groove, especially 
in the line of the root. A iron 
is specially liable tothis, owing to the run of 


rolled angle 


the seams or faults in the direction of the 
rolling, It well if attach 
ments were made from specially bent angles, 


would be such 
é. ¢., bent from plates of homogeneous metal, 
free from strive or possible stratification, In 
this way grooving could be eliminated to. the 
Such 


be easily made from cross-cut plates cut into 


vreatest possible extent. rings would 


strips of about six inches wide, welded into 
hoops and flanged in a press at one heat. 
ABR 


New Drill Socket. 


The drill socket: represented herewith is 
made by the Standard 'Tool Co., Cleveland, 
Ohio. It is made for holding taper shank 
drills, and does away with the use of key or 


drift for removing drills. As will be seen by 
reference to the outline cut, the device con 
sists of a collar A and cam (, the latter being 
pivoted at 2. 
grasped by the knurled part, and a sharp 
This 


To operate, the collar is 


upward thrust given. raises the cam 
(’, and ejects the drill ; it may be done, if de 
sired, without stopping the drill press. The 


use of this device will, it is evident, save time 
in changing drills, as the machine may be 
left running and no time is lost in hunting up 
adrift and using it. Italso prevents damage 
to the tongue or shank of the drill. The im 
provement can be applied to sockets now in 


use, 
ie 


A Rare Example of Honesty. 


The Pittsburgh Dispatch has the following 
in relation to a Wilkesbarre coal operator ; 

J. H. Swoyer, the well-known individual 
coal operator, died to-day, aged 78, Deceas 
ed had a remarkable career. He came here 
from Berks county in 1857, and at once en 
tered into the coal business. Hleacecumulated 
a fortune, but lost it allin the great miners’ 
strike of 1877. Swoyer, in order to keep his 
mines from going to wreck, borrowed heavily 
of Bennett, Phelps & Co. When he had 
borrowed $200,000 he could not meet his 
notes, The bank was compelled to close its 
doors. 

Many poor depositors lost all they had. 
Swoyer came out in aid, and said if God 
would spare his health he would pay every 
dollar back to the bank, and the depositors 
would lose nothing. Accordingly, after the 
strike ended, he went to work at once. He 
sold his horses and carriages and dismissed 
his servants. Hlis palatial mansion was vaca 
ted, and Swoyer went to livein a small house 
in a back street He also labored daily him 
self in the mines. 

In five years he paid every dollar back to 
the bank, and the depositors got all their 
money back, with interest. When Swoyer 
made the last payment he said it was the 
proudest day of his life. The depositors In 
mass mecting eulogized him. Swoyer con 
tinued to prosper, and died worth $500,000. 


A daily paper speaks of an engineer who 


“began tiring on the Pacific Mail a number 
of years ago and then drifted into railroad 
ing.” Just how long after he began firing 


he ** drifted into railroading ” is not stated, 
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Special Announcements. 

SP Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. 
their wares to our readers can do so as fully as they 
but our editorial 


choose in our advertising columns, 


opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

0 Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

C2 We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, 


ea We 
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Those who wish to recommend | 


AMERICAN 


Suburban Train Service. 


The railroads of the country are 
good work in providing means for workmen 


and business men to reach their homes, situa- | 


ted within a 
our large cities. 
| room for improvement in this respect. 

fairly 


radius of twenty-five 


Some 


lof the roads try to meet the case well, 


‘although it is doubtful if the practice on | 
England. | 
to the | 
In | 
| most of the villages near great cities there is | 


|any of them is as good here as in 
But there are others that do not rise 


|occasion, In this they are shortsighted. 


'a large population without any special ties 
|to bind them there. They put the pleasant 


| things connected with a residence in one 
| village against those pertaining to a resi- 


| 
| dence in some 


| this. 


other, and are governed by 
And one of the most pleasant things 


is good train service, hence the road that 
gives this finds its suburban traffic increas- 


ing wonderfully. 

Of course frequent train service is desira- 
ble, but less frequent, with, as near as practi- 
cable, absolute punctuality is better. Men 
will generally either hasten or delay their 
time of reaching a train by a few minutes 
without grumbling, if it starts promptly, 


and goes in a way that leads them to know 
they will get to their destination on time, 


and with reasonable dispatch. But nothing 
is quite so exasperating to the commuter as 
never be sure just when his train will 
start, unless it is never to know when it wiil 
land him home or in the city. 
Then again commuter 
rather hopes—to travel in reasonably clean 
cars, 
thought of on some roads. 
The road that, other things being equal, 
gives the best service, at a 


to 


the expects—or 


which is something apparently never 


reasonable 
will get the most suburban traffic, make the 
most money out of it, and the villages 
along its route will call it blessed. This is a 
matter that the railroad managers 
profitably give attention to than they 
do at present. 


price, 


could 
more 


~ ape —— 


Threshing Engine Boiler Explosions, 


The fact that the wheat crop of the country | 
is now being threshed out and prepared for 
the market is vividly brought to mind by 
the numerous press dispatches coming from 
the West and announcing destructive and 
fatal explosions of threshing engine boilers. 

Every machinist who has ever been ground 


shops where threshing engines were some- 
times brought in repairs, i 
with the young countryman who calls him- 
self the engineer, and who has not the least 
shadow of a doubt as to his ability to instruct 
the best man in the shop in the making, re- 
pairing and management of an engine. 

He is usually one of three or four 
men living 


for 


young 
in the same neighborhood, who, 
having grown tired of the daily routine of 
farm work, have combined their capital and 
purchased a threshing outfit, 
| their wisdom the engine having the most red 
| paint and the with the ablest 
| None of them 
| engines or their 





agent 
know 
management, 


jaw. 


| they can then manage the machine as well as 
any one, that nothing 
everything has been provided for, so that an 
explosion is impossible. 

Our young 


man who is chosen as engineer 
is likely to be somewhat afraid of the ma- 
during the first week, but the second 
week he is confident that, with due diligence, 
he can manage to get along without blowing 


chine 


certain he 
ever knew about running engines, and besides 
has discovered several points about the busi- 
that Then he 
soon arrives at the stage where he can put in 
start the pump just right, and, 
secking a shady place to rest, explain to the 
farmer's boy the intricate workings of a steam 
| engine and the infinite importance of the man 
|who runs one. From that time on the con- 
| ditions necessary for an explosion are always 
present, and it is the merest good fortune if 
‘one does not occur, 


he is 


no one else ever knew. 


ness 


a big tire, 





doing 


miles of 
But there is yet plenty of 


is acquainted | 


selecting in| 


anything at all about | 
but are given | 
~~ 

|a few lessons by the agent and assured that | 


can happen anyway, | 


the thing up, and at the end of the third week | 
knows all that anyone else 
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Electric Motors. 


| An electric motor is in successful operation 
for wood-sawing in Lewiston, Me. It is a 
six horse-power, and with a 26-inch saw, 
| which was driven at a velocity of 1,450 
|revolutions per minute, a cord of slabs was 
|sawed in twenty minutes. The proprietor 
|claims that with a six horse-power electric 
|motor he can do more work than with a ten 
horse-power steam engine. 

The foregoing, which we take from the 
Engineering and Mining Journal, contains 
one of the most common of fallacies, and this 
error seems to be not only thoroughly en- 
| grafted in the popular mind, but it influences 
| those who ought to have sufficient mechani- 
cal education to know better. The electric 
motor is comparatively new, and _ there 
appears to be a popular delusion that there is 
a good deal of the miraculous connected with 
its operation. Any smart school-boy knows 
that a horse-power is just as definite a quanti- 
ty as a pound avoirdupois, ora yard in length. 
And six or ten horse-power of work is the 
same, whether the last connecting link is an 
electric or a steam engine. But 
men otherwise level-headed get lost in-the 
contemplation of something that has electrici- 
ty connected with its operation. 

It is not so very long since an electric mo- 
tor was put on one of the elevated roads in 
New York. It was put on with a great 
flourish of trumpets, and was to do the work 
of one of the locomotives at present in use 
on these roads. The daily press interviewed 
the builder and prominent men connected 
with the enterprise, and—before the trial of 
the motor—worked up wonderful results in 
prospective. All the time, anyone with even 
a very elementary knowledge of tractive 
force knew, from the weight of the machine, 
that it could not do the work 
claimed for it. 

3ut on the predictions put forth, and the 
talk indulged in, expectations 
were built up. It is hardly necessary to say 
that the trial proved a failure. 

We are not arguing against the use of the 
electric motor. It will out a part of 
| the power put into it, just as any other 
| necting link will do. But it would be 

| for those who are interested in 


motor 


as given, 


loose great 





give 
con- 
well 
electric mo- 
|tors to apply a little common sense to the 
| problems of the case. Cause and effect will 
always be found to balance, one the other. 
Let are carried away, as it 
by the possibilities of electricity, 
themselves the fundamental 
principles of mechanics, and they will not be 
likely to be led astray by the loose talk in- 
dulged in by those who are puffing electric 
In mechanics it is well understood 
that it is not possible to get something from 
nothing. This holds true, whether the con- 
nection between the power and the work is 
made by electricity or otherwise. 





those who 
| were, 
on 


| 
| 
| 
| ground 
| 
| 
| motors. 
| 


ea 
There is considerable complaint by the 
makers of tool steel in regard to the way 
their product is handled by tool makers. 
The extensive use of costly and complicated 





shapes of cutting tools, even in the ordinary 
machine shop practice of the present day, 
and the increased use of such tools for cut- 
steel instead of iron, leads to a demand 
of high temper. But the steel 
makers say—and truly—that such steel must 
be worked with great care, or satisfactory 
results will not obtain. Greater care must 
be than in working steel with 
carbon. Such steel is bought with the ex- 
pectation of getting superior results, and 
if they are obtained the steel maker is 
blamed when the fault may be entirely in 
the worked. Shallow fires, and 
uneven heating and overheating, lead toa 
good deal of fault-finding with the higher 
grades of tool steel. It requires skill of a 
high order, and much care and judgment, to 
manage im the forging and tempering these 
high of and unless this is 
/employed it is quite as well, or better, to use 
steel lower in carbon, which will stand 
rough treatment better than the higher 
grades. And there is a demand for men 
successfully work tool steel of the 
makers will furnish for the 


ting 


| for steel 


used less 


not 


way it is 


grades steel, 


who 


kind 


can 


that steel 
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We have frequent inquiries, from all } rts 
of the United States, as to the locatio: of 
schools where mechanical engineering, dr w. 
ing, ete., is taught. If the representat:\es 
of such schools will take the pains to s nq 
us their addresses and titles, not presun)'n¢e 
that we are already familiar with them, we 
will publish them for the good of all «on 
cerned, 


PIONS ani 
ues SANSWERS. 


Under this head we propose to answer questions s. nt 
us, pertaining to our specialty, correctly, and accor 
to common-sense methods. 

Every question, to insure any attention, must inve i. 
ably be accompanied by the writer’s name and addr 
If so requested, neither nume, correct initials nor | 
tion will be published. 








Wy 


88 


(424) W. R., . asks: 
shall I take to secure a patent? 4d. 
patent attorney. 


(425) G. A. K., Barton, Vt., asks: 
you think it would be practicable to run gears 8 inch 
diameter, 114 face, 12 diametral pitch, at a speed of 
5,000 turns per minute? They are to be ina tra 
four of them ; the first one will have to transmit 
about two horse-power, the others less, A.—We ‘o 
not think it will be practicable or safe to run gears 
of that size, made of any ordinary material. at such 
a speed. 


(426) J. W. K., Greensburg, Pa., 
I wish to get information upon the 
making solid pipe dies for power, from 8 to7 
inches diameter. How to make the rec 
spaces to form the cutting edges, and how to tem 
per the die. A.—This is one of those questions 
which we cannot very well answer, because a com- 
plete answer to it would be quite lengthy, and 
would contain nothing except what is already 
familiar. Besides, it would scarcely benefit any 
one, because any good mechanic who ever saw 4a 
solid pipe die would be able to make one, and :iny 
one not mechanic enough to do so would hardly be 
enabled to doit by anything which we could write. 
All we could say is, prepare the block the proper 
size, and either tap or chase it to the proper size in 
a lathe having a taper attachment. Lay off the 
cutting edges, making them radial, and alsotay off 
the space to be cut out ; remove the metal by dr'!! 
ing, chipping and filling. The tempering it would 
be useless to describe ; it can only be done satisfae- 
torily by a person skilled in tempering. 


(427) M. J. G., Cincinnati, Ohio, 
Please give me a simple rule for determining the 
angular advance of an eccentric, also a rule for de 
termining the travel of the valve. A.—The amount 
of angular advance depends upon the design of the 
engine ; and the same may be said of the travel! of 
the valve. When there are direct connections he 
tween the eccentric and the valve, as shown in Fig 
30, AMERICAN MACHINIST, Sept. 26, 1885, or in other 
words, when no rockers or intervening levers are 
used, the angular advance of the eccentric is de 
termined in the following manner: Describe a cir- 
cle with a radius equal to the eccentricity of the 
eccentric, that is, the distance from the center of 
the shaft to the center of the eccentric whee! 
Through the center of this circle draw a straight 
line, and on the circumference of this circle lay off a 
point ; the perpendicular distance between th's point 
and the straight line (drawn through the center of 
the circle) must be equal to the lap and lead of the 
valve. Through this point and the center of t 
circle draw a straight line ; the angle formed by this 
line and the line through the center of the circle 
will be the angular advance of the eccent1 
Whether or not the line through the center o: the 
circ'e shall be perpendicular to the center line 
the crank depends on the design of the engi 
When rockers are used the angular advance of the 
eccentric will not only depend on the lap and lead, 
but also on the difference of the lengths of t 
rocker arms. You will find the method for det 
mining the angular advance of an eccentric e: 
plained in detail and illustrated in the AMERICAN 
MACHINIST, Oct. 24, 1885, page J. In the same paper 
is also given a practical example on determining 
the position of the eccentric relative to that of t 
crank for a certain class of engines. In our iss 
of Sept. 4, 1886, page 4, we have shown the effet 
produced on the travel of tne valve by the diff 
ence of the lengths of the rockerarms. In theiss:e 


What 
Apply to a 





Steus 


10 


Writes: 
subject of 


seSses oF 


asks : 


of Dec. 25, 1886, page 4, you will find a practi 
way of setting the eccentric, and a practi 


method given for finding the angular advan 
In the issue of April 2, 1887, page 7. we have shov 
the method for finding the angular advance of « 
centrics in engines in whichrockers are used; a 
lastly, in our issne of April 16, 1857, page 5, you w!!! 
find the method for determining the relative p 
tion of the eccentric to that of the crank int 
latter class of engines. The travel of the valve 
equal to the throw of the eccentric, that is to sa 
equal to twice the eccentricity of the eccent 
when there isadirect connection between the va! 
and the eccentric. In other cases the travel of t! 
valve will have to be determined by rules give: 





better and more costly class of tools, 


the papers referred to, 
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(428) E. W., Toronto, Ont., asks: In| b 


cleulating the speed of an emery wheel, should its 
s) eed be less if the work revolves, than if the work 
be stationary? A.—No: the speed of an emery | 
wheel should at all times be as high as it is safe to | © 
run it, and the faster it can be run the better it | § 
will work. The fact of the work running will give 
a little greater relative surface speed, but that is 
advantageous. so far as it goes. 


(429) C. W., Cedar Rapids, asks: 


(an you or any of your readers give me a simple | ] 


should make 
friction. 


Iowa, 


vice for turning the taper shanks of twist drills | to drive it? 
twice the circular pitch (which it should nearly), 
multiply the square root of 


a lathe without taper attachment? I use a solid 
enter withthe end drilled out a little, and drive 


| to the gear and prevented from turning, to which 
is attached the weight, 


work? A.—The amount of friction in such anar- | successful. David Boyle, 521 Monroe st., Chicago U1. 
rangement cannot be calculated with certainty, For the latest improved Diamond Prospecting 
but in providing power to move sucha screw, we | Drill. address the M.C. Bullock Mfg. Co., 138 Jack- 


AMERICAN MACHINIST 





eing on the under side of the gear. A nut is’fitted -attern letters and figures to place on patterns for | 
eastings. H. W. Knight & Son, Seneca Falls, N. Y. | 
Mechanical drawing, calculations, etc., 


50,000 pounds, which is to 
I. Donald Boyer, Dayton, Ohio. | 


oas to know how much power toapply todo the : : a , 
. I ete eat Ice and Refrigerating Machines, 124 built, and all 


of | Son st., Chicago, Ill. 

Engine lathes, hand lathes, fine tools, files 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 

Most sensitive and durable Damper Regulator | 
ets ; works within one pound; send for circular. 

. Kieley, 11 West 13th st., New York. 


allowance for 70 or 75 per cent. 
2. What is a simple way for me tocalcu 
and face of gearteeth strong enough 


A.—If the face width of the gear equals 


ate the size 


the total force tobe 


ith a dog; it breaks the edge of the drill when the | transmitted by .035 if there is little or no shock, .05 | .., Loft 24 ™ roe Does — L ight — nn One 
iil stock is set over. A.—We know of nothing | for moderate shock, or .055 for violent shock. The | agent, 56 Longworth st., Cincinnati, Ohio. 
1ore simple than the taper attachment for this | authority for this is Cromwell's Treatise on Tooth Patent Attorney. R. G. DuBois. 916 F. st.. Wasb- | 
urpose, unless it be a compound rest; but the | Gearing. According to this, if the strain to be | ington, D. C. Se rvice at reasonable rates. Send 
‘tter would need an automatic feed to be effective | transmitted by the teeth of this gear be 1,000 for pamphlet containing list of references. 

hen much of such work is to be done. pounds, without shock the circular or chordal Split Pulleys at low prices, and of same strength 


(480) R. J. D., Ottawa, Ont., sends a 
diagram of pulleys connected by a quarter twist | 
belt, and wishes the exact lines for placing the pul- 
eys for such conditions. He will find such a} 
diagram in the article by Frank H. Richards, in our | 
ssue of Sept. 8. We can see nothing wrong with | 
he diagram which you send, but cannot see why | 
iny tightener need be used. Where one of the 
shafts is vertical it may be necessary to move the 
pulley on this shaft a little, to counteract the tenden- 
-y of the weight of the beit to run it off. 


(431) Philadelphia, asks: Will you 
please inform me how the finish upon decorative | 
iron work used on lamps, screens, etc., is produced ? 

{.—We do not knew what particular kind of finish 
you refer to: there are several kinds ; but it is done 
by electro-plating in some cases, in others by dip- | 
ping in solutions of various kinds, the nature of the | 
solution depending upon the kind of finish it is de- 
sired to produce. Iron castings may be bronzed | 
by first thoroughly cleaning them. and then im- | 
mersing ima solution of sulphate of copper; they | 
are then washed in water. 


(482) F. B., Quincy, Mass., 
have the plan of a machine for adding up figures. | 
Will you please inform me if there is at present a | 
machine for that work which gives satisfaction, and | 
if there isany demand for such a machine? A.- 
Machines for such work have been devised, but we 
do not think they have been very successful, 
simply because men who have sufficient adding to 
do to make it worth their while to purchase such a | 
machipe soon become by practice so accurate and | 
quick at adding that they need no machine. Still, 
of course, it is possible that a machine may be in- | 
vented which will become 
very simple, convenient to use, and very rapid 


(433) A.B. D., Fitchburg, Mass., asks 


What particular course of study would you recom- 
mend to a young man learning his trade and wish- 


writes: I| 


ingto become a good machinist? If he could afford | 


to follow only one course, for the present, which 
course will be preferable? A.—If circumstances 
will permit you to pursue only one 
study, then we should strongly advise you to study | 
practical drawing, often called mechanical draw- 
ing. In all first-class machine shops it is the 
custom to work to drawings, and without a knowl- 
edge of this subject we cannot perceive how you 
or any one else can become a first-class machinist. 
But in the meantime we cannot see what is to pre- 
vent you from studying useful and 
branches of mathematics. Procure, for instance, a 
good arithmetic, and a good elementary geometry. 
The price of these books is small, probably will not 
exceed $1.25 each, and the subjects on which they 
easily mastered without a teacher. 


treat are 


Why not take up these studies at the same time | 


that you commence mechanical drawing? A 
knowledge of arithmetic and geometry will enable 
you to solve many important problems relating to 
machinery, such as ascertaining the cubic contents 
and weights of different parts of machinery. s; eeds 
of pulleys, and many other kindred problems. 


(484) J. O., Brainerd, Minn., 
intend to build a common road cart, strong enough 
to carry two persons. Lintend to use three wheels 
two in the rear and one in front. The rear wheels 
to be 5feet in diameter, to be driven by steam. 
The front wheelis to be used for steering. Want 
to burn coal or oil, boiler to be behind the wheels. 


writes: I 


The wheels are to make 24 revolutions per minute. 
me the 


The roads are a little sandy. Please give 
size of boiler, thickness of sheil, number of flues, 
size of cylinder, ports, valves, pumps or injectors ; 


size of fly wheel if one is needed; size 


of cast iron, 


| height in inches; the product will be the contents | N. 


| cubie contents of a ladle whose inside diameter is 


| than the lower inside diameter, 
| are found by the following rule: 


| diameters ; multiply this sum by . 


popular, but it must be | 


- | for instance the ladle in the first example contains | 


course of | | 


important | 


of gear | 


itch s . . vided . gear be | and appearance as Whole Fulleys. Yocum & Son’s | 
pitch should be about 1 inch, previded the gear be Shafting Works, Drinker st., Philadelphia, Pa. 


which we suppose it to be. | 


Machinists supplies, brass goods, m’t’rs supplies, 
. in 


436 . V. H.. Chieago ll.. writes; | polishing materiais, all kinds wire. metals, etc. 
‘ ) R. : cago, Ill., any quantity. Jordan & Gotttried, 208 Canalst., N Y. | 


Please give me the ruie for ascertaining the capac- 
ity of aladle for molten iron. A.— First find the 
cubic contents of the ladle. When the ladle is of 
circular form, that is, when the upper inside diame 
ter and the lower inside diameter of the ladle 
are equal to each other, then multiply the area in 
square inches of the bottom of the ladle by the 


Fine tools and supplies for machinists and otber | 
metalworkers. Get our prices before purchasing else- | 
where. Montgomery & Co., 105 Fulton st..N. Y. City. 


Curtis Pressure Regulators. Curtis Return Trap, | 
Curtis Damper Regulator. See Sept. 1, p.12. send 
for circular No. 17. 
The Holly Manufacturing C ompany, of Loc kport, 
will send, on application, 


: ® ° — p . j strs ta o >» 
in cubic inches, thus: It is required to find the sun pumping machinery and reports of 


25'7, 28", 


capacity : 


sizes 21'’, 23’, 
and great 


Upright drills, improved, 
32’, 36’ swing: finely made 
write for cuts and prices. 


The area of 24inches 
; hence 452 39 « 27 = 


24 inches; height, 27 inches. 

is equal to 452.39 square inches 
12214.53 cubic inches, 
the ladle. If the inside of the ladle is tapered, that W. H. Hoffms in, consulting engineer, 108 Liberty | 


is to say, when its upper inside diameter is greater | st.. room 3, _ Mechanic al engineering in all | 
the cubic contents its branches ; working drawings for the transmission | 
A ld t tl tt “ | of power by steam, water, air and electricity. 

ag ogethne! 1e€ 


diameter, and the product of the 
7854, and by one- 
third of the height ; thus: It is required to find the 
cubic contents of a ladle whose upper inside diam 
eter is 24 inches; the lower inside diameter, 20 
inches ; height, 27 inches. The square of the upper 
diameter is equal to 24 x 24 = 576; the square of the 
lower diameter is equal to 20 * 20= 400: and the | 
| product of the two diameters is equal to 24 x 20= 
| 480; the sum of these three products is equal to 
576 + 400+ 480 = 14&6:; multiplying this sum by 
.7854, we have 1456 & .7854 = 1143.544+-; and lastly, 
| multiplying this product by one-third of the height, 
we have 1143.54 x 9 = 10291.86 cubic inches, which 
is the eubie contents of theladle. If we now wish | |. ; ‘ : 
| to find the weight of the metal which the ladle tical Drawing.’ epi reste, Bp the ARBRICAN Ma 
“ | cHINIST, Should be closely followed by every stu- 
contains, we simply multiply the number of cubic | dent. ‘hey commenced with October 23, 1886 issue, 
| inches just found by the weight of one cubic inch | and up toand including Sept. 22, 1888 issue, 59 arti- 
of metal; the product will be the total weight. If, paratgac Petenaptee ne So aca ieee 
try or Canada at 5 cents each. AMERICAN Ma- 
| CHINIST PUBLISHING Co., 96 Fulton st., New York. 


** Modern Locomotive Construction,” By J.G.A. 
Meyer. The above series of artic , now egauing 
inthe AMERICAN MACHINIST, are attracting the ¢ 
tention of raitway mechanics all over the no 
Commencing with the June 27, 1885 issue, 73 articles 
have thus far appeared up to and ineluding the 
Sept. 15, 1888 issue. Copies containing these arti- 
cles sent by mail to any part of the U. S.or Canada 


a jat5 cents each. AMERICAN MACHINIST PUBLISHING 
| USINESS PF cIALS | — : —— — 


New York. 
Jor each | 


words make a 


square of each Contract work of all kinds executed promptly and | 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N.Y. 


A system of easy lettering by J. H. Cromwell, 
giving 26 forms ot alphabets. The space to be 
lettered being divided into squares: simple and 
effective. Price 50 cents. Calalogue of books f 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. 

“Indicator Practice and Steam Engine Economy.’ 
By F. F. Hemenway. 
using At indicator, and making all required ealeu- 
lations trom the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engmes and boilers. Price $2 
postpaid. Published by John Wiley & Sons, 
Astor Place, New York 


The series of articles by J. G. A. Meyer, on ** Prac 


| cast-iron, and assuming the weight of one cubic 
| inch of cast-iron to be equal to .26 of a pound, then | 
the total weight of iron in the ladle will be 12214.53 


| .26 = 3175.77+ pounds. 














” ‘Transient " Advertiseme nts 50. cents a line 
insertion under this head. Abou? seven 
| line. Copy should be sent to reach us not later than 


| Wednesday for the ensuing week's issue. 








B. King will build a large foundry and" factory at 





| ¢ ‘hicago, Tl. 
See Grant’s Gear advt. on back page. | Itissaid thata big iron plant is to be built at 
Link-Belting. | Mifford, Utah. 


| Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Machinery Co., Chicago and N Y 


The Central Iron Works, St. Louis, has been 


running day and night for some time. 


Mo., 


succeeds J. P. 
taught | age for cars, and other specialties 


built by the Ball Engine Company. 
is neatly gotten up, and in addition to description 
of engines, contains other valuable information. 


and | f 
consideration of a cash bonus of 


t 
I 
1 


( 


| built by the 
New Brunswick, N. J., 
plant of the latter company are putting 
}on the general market. 


city. 
| 500 x 120 feet; 
| smith 


| prospects 


| 
| 





The Works, of Boston, Mass., 


They make bell cord- 


Samson Cordage 
Tolman & Co 


be raised one inch per minute. He asks: 1. How | PY correspondence, ct > Wincent & tie. 18 Coslendl ahs Men 
: : ® Ye > Sau Wy ii acey & Tric 20 R S as, e ice 4 D.¢ a) oO ant st., New 

an I calculate the friction insuch an arrangement, | _, Patents—Whittlesey & Wright, 705 8th st... N. W. ; oo a ‘ 
Washington, D.C Send for pampbiet and reference es. | York, send us an illustrated catalogue of engines 


The catalogue 


The city of St. Joseph, Kan. has secured acontract 
or the removal of OmahaNail Mills to that city in 
$50,000, and four 
for this re- 
Joseph were 
that 


Jocks of ground. The negotiations 
noval of an important plant to St. 
nade through the Manufacturers’ Bureau of 
‘ity. 
The 
of Binghamton, 


Hydraulic Power Company, 
. have acquired the sole right 


Binghamton 
Nex 


| to manufacture the Richards oil engine, heretofore 


Machine Co., of 
also bought the 
the engine 


Richards 
and having 


Adams & 


The Cooke Locomotive and Machine Company, 
Paterson, N. J.. are bui'ding new works in the same 
This fall they will erect the machine shop 
erection shop, 150 x 90 feet; black- 
shop, 180 x60 feet; bammer shop, 160 x 60 
feet, and boiler house and stack. The foundry and 


Curtis Reg. Co., Boston, Mass, | boiler shop will be erected next spring. 


The Hill Brothers, of Canaan, have offered to 


their pamphlet | build and operate a factory at Mainstream, in Har- 
| mony, 
| will loan them $10,000 after 


Maine, at a cost of $50,000, if other parties 
the completion of said 
| building, with a first mortgage on the same, payable 


Currier & Snyder, Wor | in five years at six per cent. interest ; the mill to be 
which is the cubic contents of | cester, Mass. | operated for the manufacture of woodenware. 


A press dispatch from Jefferson, 
Much excitement prevails here over Jefferson's 
for having two large iron furnaces 
erected by the Chicago syndicate, who have been 


Tex., says: 


on reasonable terms. Parties wishing gray iron cast- | here for some time looking after the iron ore of the 


county. They have made a proposition which is 


| likely to be accepted, and will guarantee work to 





for n-| York, 


Contains plain directions for | lubrio 








| 


| 
| 
| 


| 69 Frankfort street, 
15 | siderably increase their manufacturing facilities in 


| in belts run at high speed. 


be started soon. 

The Randolph Shafting Trust, 280 Broadway, New 
isthe name of a company formed, not to 
| stifle competition or limit production, but to man- 
ufacture and put onthe market a line of. self- 
ating graphite journal bearings, for shafting 
| and car purposes. Their works are now located at 


thiscity. They expect to con- 


| the near future. 


Chas. A. Schieren & Co., 
been granted a patent for 


New York, have recently 
preventing air cushions 
The plan is to perforate 

the belt regularly, so as to preserve uniform strength. 

It is said that these perforations not only prevent 

air cushions, but also prevent noise, and that the 

perforated belts run steadier than those not per- 
forated. These perforated belts particularly 
recommended ae dynamos. 

The Dai'y Hot Blast says: Although everything at 
the Barbour Machine Company's works [Anniston, 
Ala.! is not yet in operation, they have 
just completed and will ship to-day the first cotton 
gins ever manufactured in Anniston. They are 
beauties, complete with feeders and condensers, 
and find a ready sale. The Barbour gin, in South 
Alabama, bears an excellent reputation and has 
been widely sold. The trade throughout this see- 
tion will be extensive in a tew years. 

The May Wind-Mill factory at Galesburg, III., is 
about ready for starting. A Galesburg paper says: 
“ The factory is very conveniently arranged with a 
special view and adaptation to wind-mill man- 
ufacturing, being the only factory in the State that 
we know of which is specially built and arranged 
for making wind mills and brass cylinder pumps. 
We saw several machines which the May Brothers 


are 


successful 





. . . . Mt > lew « »~ or ‘ area j ; « > , ; 
See our new designed engine lathes in Cincinnati The Newman Paper Co, are building a new mill 
Centennial Exposition, Lodge, Davis & Co. | at Kokomo, Indiana. 
| See our new designed drill presscs in Cincinnati! ‘the Decatur (Ala.) Electric Light and Power 
Centennial Expusition, Lodge, Davis & Co. : ; 
? Company will enlarge their plant. 
See our new designed shapers - Cincinnati Cen : 
| tennial Exposition, Lodge, Davis & Co. C. Philpot will build a planing mill anda sash, 


** The Bulldozer,” a new Pe : forgirg by 


) 


| See our new designed brass working too'sin Cincin- | door and blind factory at Cedartown, Ga. 
nati Centennial Exposition, Lodge, Davis & Co. ‘ é : 

The Farrel Foundry and Machine Company, 
| 2,000 feet of space in Cincinnati Centennial Expo- ‘ 13 . nf 
| sition, odge, Davis & Co, | Ansonia, Conn., are building a foundry 100 x 25 
| See special adv’t, page 16, Lodge, Davis & Co. | feet. 
| Shatting Straighteners. J. H. Wells, Tampa, Fla.| Sales of the Babcock & Wilcox boiler for the 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. | months of July and August aggregate 15,162 horse 
| Lamb Knitting Machine Co., Chicopee Falis, Mass. | power. 

Machine work and ge ‘ig making. Anderson 1 , M’f’ > 
| . 3 ack : r ( . an Mie *, are 
| Machine Works, Peekskill. ; rhe Lidback M’f’g Co., I ortl and, M uine, are put 
| ting in new tools for making the Lidpack higt 
| 


speed engine. 


wheels if any are required, and other necessary | ete ipo 1 bi gna wfc Ser Moline et | 

— 2 : ie Bes righ ammers run by belt are made stock ¢ any has be rme t fac 
date. 4.—The dimensions you ask for cannot be by W. P. Sensan & Co., Be Hefonte. Pa. . ae pies a eos Brg econ 
correctly obtained without making a complete Light articles built to order by the American 


drawing of the machine, so that the total weight of 
the machine 
gine proportioned to suit. 


know more of the character of the roads on which 
hand 


you desire to run. If we had drawings on 


for such amachine we should be glad to give you 
existing cir- 
you to engage a 
first-class experienced draftsman to design the ma- | 
With- 
incur an unnecessary 


Under the 


advise 


complete specifications. 

cumstances we can only 
chine and make the necessary calculations. 
out such assistance you will 


expense, and probably meet with failure and dis- 


appointment in the end. 

(435) W. T., Philadelphia, sends a sketcl 
of a screw 2 
keyed to its upper end a gear 138” 


the collar for taking the end thrust of the screw 


can be calculated, and boilers and en- 
It is also necessary to | Hydraulic Jacks and Roller 


¢ inches diameter, ¥ inch pitch, having 
pitch diameter, 


Sewing Machine Co., Philadelphia, Pa. 8. Hunt ts president. 
R. Dadgeon, 24 Columbia st... New York, Improved 
Tube Expanders, 
Pattern and Brand Letters. Vanderburgh, 
& Co., cor Fulton and Dutch sts., New York. 
“Swift” Sight feed Lubricator; no glass tubes; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y 
Davis Key-Seating Machines, ke pt in stot by 
Manning, Maxwell & Moore, 111 Libe rty st., N. 


Arthur M. 
Hubbardston, 
manufacturing Cassimeres. 


The Milvale 


Wells 


Construction Company has beer 


escapes, shutters, etc. 


: , < > > COO he : 
Drawings, mach. patterns and models. Inventors’ | PUt UP works to employ 600 hands, 


ideas perfected. Vaientine.15 Alling st., Newark,N.J. Enlargement of the 


. Selden Packing, for stuffing-box, with or without | N. Y., is now going on. An addition is to be made 
z| rubber core. Randolph Brandt,.3s8 Cortlandt st..N.Y. | to the blacksmith shop, 65x 75 feet; a paint shop 


line of ma 
Chicago, Ll 


Co. have a 
38, Canal st., 


Brown & Sharpe Mfg. 


chinery with 8, A, Smith, 100 x 250 feet. 


Williams has purchased a building at 
Mass., and will put in machinery for 


1 


organized at Millvale borough, near Pittsburgh, Pa., 
where works will be erected for the building of fire 


locomotive works at Rome, 


60 x 100 feet will be built, and probably a boiler shop 


| themselves have invented, adapted to this purpose 


| : s 
} only. Tanks and towers will also be made.” 


The syndicate of creditors who bought the Pitts- 
| burgh plants of Graff, Bennett & Co.will blow in Clin 
ton Furnace in about two weeks. They will soon af- 
terward start the rolling mill on the South Side (Clin- 
ton), and they will also likely start the Millvale 
| mill before winter sets in. The Grafton fur 
naces, at Leetonia, Ohio, formerly owned by Graff, 
Bennett & Co., have been leased by W. D. Me- 
Keefrey, of Sharon, Pa., and will be put in blast 
this week. The annual capacity of the two fur 


naces is 20,000 tons each. tmerican Manufacturer. 


The Chicago 7rifune says: It seems likely that 
the enormous demand for structural steel will soon 
lead to the construction of works near this city 


| for its manufacture, in addition to those now being 


developed by the North Chicago Rolling Mills. 
There is an organization now in existence called 
the Calumet & Chicago Rolling Mill Company, 


which proposes toerect a plant somewhere along 
the Belt Line, equip it with the modern machinery 
for the manufacture of structural steel, and com 
| pete with the Carnegie Trust. The capital stock of 
the company is $500 000, and it is supposed that the 
proprietors of the tna Iron and Steel Works are 
among the The location is not yet 
decided upon, but the plans for the building and 


subscribers, 


‘**How to Keep Boilers Clean.’ A book ole io gal F ister & C r Br , ) 
free, by James KE. Hotenkiss, 120 Liberty st., N. ¥ It is said that Lister & Co., of Bradford, England, | machinery have been drawn. There will be one 
“ Bradley’s Power Hammers, the best in the very extensive silk manufacturers, have purchased | structure 225 x 216 feet and six smaller ones. It is 
world.” 20 sizes. Bradley & Co., Syracuse, N, Y, | land at Black Rock, near Buffalo, N. Y., and will) ejaimed that the product can be turned out in 


Chicago at lower cost than in Pittsburgh. The equip- 
ment will be of the heaviest. The North Chicago 
Rolling Mills have been using 21-inch rolls, but it is 
found that they are not large enough, and the new 
company will use rolls from 25 to 33 inches in 
' diameter, The steel will be made on the premises. 
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P. M. Sharples, Westchester, Pa.,is going to build 
a new machine shop with foundry attached. 


The works of the 
pany, at Oregon, are about ready 
operations. It is expected that the company will 
build rolling mills 


Oregon Iron and Steel Com- 


Oswego, 


J. W. & Sons, Mechanics’ Falls, 
make steam engines and general machinery. They 
have been busy all summer working on orders. 
This firm isa progressive one and is building up a 
fine business. 


Penney 


ape 


Machinists’ Supplies and Tron. 


New York, Sept. 


Tron—American Pig—There is no new Par stare in 
the general condition of trade, and the market has 
ruled quiet and steady. There is a more confident 
feeling regarding the future, but large consumers 
seem littleinclined to increase their stocks. The 
demand for standard brands of both Foundry and 
Forge has been fair. Deliveries are better than 
during July and August, but not equal to the de- 
mand at this time last year. We quote Standard 
Lehigh and North Kiver brands $17.50 to $18.59 for 
No. 1X Foundry: $16.50 to $17 for No. 2, and $15 
to $16 for Grey Forge. 

Scotch Pig—Higher quotations in Glasgow, com- 
bined with an advance in ocean freight rates, have 
caused an increase in prices here, and tbis has re- 
stricted sales, so that the market rules dull. We 
quote Coltness, $21 to $22; Gartsherrie, $19.75 to 
$20: Summerlee, $21 to $21.50; Eglinton. $19 to 
$19.25: Dalmellington, $20.25 to $20.50, and Clyde, 
$20.25 to $20.50 

Coppe Avis es in London continue to rise. 
the indications here are that the syndicate 
complete sway. Quotations are 17c. to 174c. 

Tin—Speculative influences seem to control the 
market, and the tendency is to advance prices. 
Jobbing lots Banca are quoted at 23%4c.: Straits and 
Malacca, 23%¢c.; Biliton, 23¢e ; Australian, 234c. 

Antimony—Regulus is in fair demand, ‘jobbing 
at 93¢c. for Hallett’s and 13c. for Cookson’s, 
Spelter—The market rules quiet, and supplies 


1888, 


and 
has 





are held at 4.85¢e. to 4.90c. for prime brands. We 
quote ordinary brands of Western 4.75¢e. to 5e.: 
Choice, 54c.; Refined, 6lgc. to 7/4c., and Silesian. 
5lec. to 5d¢e. 

als aly 

* WAN TED* 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for cach inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
for the ensuing week" 8 issue 


Wanted—Men to examine §. S. planes ; 
Mech’! draftsman and designer, has had practical 
shop exp., wants position. Box 20, Am. MACHINIST. 

Mechanical draftsman, with practical shop experi 
ence, wants position. Box 23, AMERICAN MACHINIST. 

Wanted—At 151 Cedar st., New York, two or 
three skillful general mechanics ; none others need 
apply. 

Wanted—A first-class pattern maker; permanent 
position. Address Gaysport Foundry, Hollidays- 
burg, Pa. 

Wanted—Travelers for New England and Middle 
States, to handle mechanical goods ; liberal com- 
mission. Box 17, AMERICAN MACHINIST. 

Wanted—Situation by machinist as salesman or 
charge of shop; experienced on experimental and 
general machinery ; refs. C. B., Am. MACHINIST. 

Wanted—Position by man with 10 years’ experi- 
ence on motive power accounts, last part as chief 


see p. 11. 


clerk ; best references. Box 24, Am. MACHINIST. 
Wanted—Position as draftsman by young man 
28, graduate of technical school; six years’ shop 


experience on various classes of work, and six 
years’ as draftsman or tools and general machinery. 
Address G. N., AMERICAN MACHINIST. 


Man of thorough practical as well as theoretica! 
training, wishes situation as superintendent in a 
good concern, where he can obtain in time interest 
in the business. Address Superintendent, care 
AMERICAN MACHINIST. 

Al draftsman and designer, capable of superin- 
tending works, desires engagement ; has had 15 
years’ practical experience in designing and invent- 
ing special and labor-saving mac hinery ; 8 years 
with last employers; excellent references. A. C. 
Campbell, care AMERICAN MACHINIST. 


Wanted foundry foreman. A tborougbly reliable 
man who is capable of producing first-class work at 
minimum cost, in pulley and machine castings, 
heavy and light, can find steady employment at the 
highest wages with us; must produce proper and 
reliable recommendations, which will be thoroughly 
investigated. Todd Pulley & Shafting Works, 
East St. Louis, Il. 

Wanted—An experienced foundryman as assistant 
to superintendent of large foundry in the West, 
making heavy machinery castings in connection 
with a large manufac curing establishment ; must 
have full knowledge of mixing various irons and 
moulding of heavy general castings. Applicant 
should give references and general history of ap- 
plicant’s experience, Address Box 21,AM. MACHINIST. 











+ MISCELLANEOUS WANTS ols 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Gerlac h’s 8 : Engineer: rs’ spec ialties beat the world. 
Send for price list. Crescent Mfg. Co., Cleveland, O. 
Crescent grease cup for shafting beats them all 
Sample free, Crescent Mfg. Co., Cleveland, Obio. 
August C. Christensen, 24 State st., N. Y., mechan- 
ical engineer and draftsman ; 25 years’ experience. 
Light and fine machinery to order; Foot Lathe 


for 


| 
Maine, | 





AMERICAN 


| D. J. Kelsey, M. E., designs machinery and iron 
structures; pat.drawings. 31 Ins.Bld., New Haven,Ct. 
For Sale—One each, 144’’, 24%"’ Merriman bolt cut- 
| ters, new and complete. The McLagon Foundry 
Co., New Haven, Ct. 
Correspondence solicited with parties having ma- 
| chine or foundry specialties to build. Honesdale 
Pa. 
Anenergetic young man, practical machinist and 
draftsman, would buy half interest in paying ma- 
chine shop or foundry. Partner, Am. MACHINIST. 
Wanted —To buy second-hand lathes, planers and 
shapers of ail sizes; must be cheap and in good 
| order, Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati O. 
How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co. 
| Pittsburgh, Pa. 
| Hardware, light machinery and models in brass, 
| iron or =~ el made to order in small or large quan- 
tities. Catalogue of model supplies and tools free. 
| Goodnow & Wightman, Boston, Mass. 


Ernest W. Naylor, consulting enginee r, 149 Broad- 
way. N. Y. Designer of the heaviest class of ma- 
chinery used in the manufacture of iron and steel; 
hydraulic forging presses, etc.; armor plate press- 
es, cranes and hoists of every description, and up 
to any size. 


RAD LEY’S UPRIGHT 


,CUSHIONED 


; HELVE 
HAMMER 


Combinesthe bestele- 
ments essential in a 
first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 
less for repairs 
than any other 
‘ Hammer in the 
world 


cS HEATING 
FORGES, 


With a manufactur- 
ing experience of over 
half a century, we 
recommend these 
machines to be the 


| ron Works, Honesdale, 














best, simplest, most 
durable and combin- 
ing all the essentia) 


elements. For hard 
H coal or coke. Indis- 
&> pensablein all shops tk 
keep Bradley's Cushioned Ham 
mers and men fully employed 
and reduces cost of production. 





Aug. 30, 1887. 


BRADLEY & co. | 
SYRACUSE, N. Y. 





THE HUSSEY RE-HEATER 


oiongaias EXHAUST STEAM. 











Super-Heats Live Steam, 
Heats Air or Water 


WITHOUT COST. 


The Hussey Re-Heater and Steam Plant, 


IMPROVEMENT CO. 


&. D. Darwen, Gent Ma 15 Cortlandt St, N, Y. 


. D. BREWER, Gen’l Manager, 
FOR SALE, encines 
§ 


ENGINES. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, N. Y., 
offer to manufacturers and others desiring a well 
built, economical and dur able engine, their improvea 
CORLISS ENGINES They are endorsed by 
many reputable engineers “and persons using them. 
Address as above. 











Exhaust Tumbling Barrels. 
Henderson Bros. 
MANUFACTURERS, 
~ WATERBURY, CT. 
SEND FOR CIRCULAR. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 





Catalogue for stamp. E. O. Chase, New vark, N. J. 


PROVIDENCE, R. I. 








MPROVED 
PUMPING 


MACHINERY 





113 Federal &t., 
BOSTON, 


93 Liberty &t., | 
NEW YORE. 


For Send 
ery = ~ CATALOGUE. 
of wok steustontnd 








MACHINIST 
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THE DEANE STEAM PUMP GO. 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphi: 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE. 





ENGIN E 


LATHES. 





charge for Compound Rest, 
6, 8, 10, 12, 14and 16 feet. 
Send for Catalogue and Prices. 


THE HENDEY 


TORRINGTON, 


THE HENDEY (8-INCH ENCINE LATHE 


Combines modern design with superior workmanship at a moderate price. 
Hollow Spindle or Power Cross Feed. 
‘Have other sizes 


No extra 
Length of beds 
Shapers, Planers, &c 


MACHINE CoO., 


CONN. 


of Lathes; also, 





DON’ to be used. 
MILLER, METC 


64 & 66 SO. CLINTON STREET, CRESCENT 
CHICACO, ILLS. 


PITTSBURCP, PA. 


Forget to specify the purpose for which steel ordered is 
You have no idea how much more likely you 
are to get just what you want by doing this. 

SEND FOR CIRCULAR CONTAINING INFORMATION ABOUT STEEL TO 


ALF & PARKIN, 
STEEL WORKS, 480 PEARL STREET 
NEW YORK, N. Y. 





Senastian, May & 


Saws. Machinist 
on trial. Cata 





FOOT AND POWER, LATHES 


Dr'll Presses, Shapers, Band, Circular and Scroll 


167 West Second Street, 


OUR SPECIALTIES, 8, 12, {4 and {8 inch Lathes. 


Co.’s Improved Screw Cutting 





s’ Tools and Supplies. Lathes 
logue mailed on application. 


CINCINNATI, 0.° 








, INCOM 


in 2, 2%; 


Has improved Taper, Pipe and other attachments. 
4, 344, 414, 5%, and 6% inch width of jaw. 
Sold by the Trade. 


STEPHENS’ PATENT VISES. 


QUICK- 


ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 


PARABLE FOR STRENCTH, DURABILITY, 
FIRM HOLD AND QUICK WORK. 


Made 


Send for Circular. 


TOWER & LYON, MFR’S, 


5 CHAMBERS ST., NEW YORK. 





PATENT UNIVERSAL SCREW-CUTTING CENTEX 


wer © co., TWIST DRILL GAUGE. 


fine Machinists’ Tools. —-E. Boston, Mass—Send for Circular. 





Iron Foundry of T. Shriver & Co., 


N. Y. City. 


333 E. S6th St, # 





Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


HARLES MiRRAY=< 
NEGA EEETEEET 
ANN’ ST. # NEW YORE: 


Adjustable Clamping Blocks. 


A simple device used to fill under 
clamps, when clamping work to vari- 
ous machines. Does away with lumber 
yards, scrap piles and confusion about 
your shops. Send for descriptive cir 
culars and prices. 


ENERGY M’F’G CO., 


1115 & 1123 S, 15th STREET, - PHILA., PA. 





























Star” Screw Cut- 
Foot Lathe L ting Auto- 
Swings matic Cross 
9x25 in. A Feed, etc. 
q 
Sc Benall Gawred Saws, H Catalogue 
Circular ° 
Saws, Lathes of all our 
Mortisers. Machinery. 








Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 


TANITE FOR SAW MILLS, 


FOUNDRIES AND 
EMERY WHEELS and | MACHINE SHOPS 
GRINDING MACHINES 


For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA, 


Or He A ROGERS, 19 John &t,, ¥, Y, 

















DODG 


Independence Wood Sul Pulleys. 


COOKE & CO., No. 22 Cortlandt St., 
NEW YORK., 


Carry a stock equivalent to over 40,000 
iron pulleys, lighter and better 
than iron, 


Read the following extract from a letter from on 
of our Customers, referring to these pulleys. 
“P.M. BARROW, 
“Tanner, C urrier and Dealer in all kinds of Rough 
‘and Finished Leather. 
: “ Ringtown, Pa., July 19th, 1888 

“COOKE & CO., 

X * Gents: hey are the best pulleys I ever 
saw; our stone ran so fast that the grain could not get 
“down but would fill up the eye in the stoneand when fui! 
* woul drop in a quart or two at a time and slip the strap 
‘on the line shaft, and threw it off several times. But 

“there was no slip tothis. I told my son we would never 

* buy an iron pulley again. 

* Yours truly, 
“P., M. BARROW 


Write for Prices, Mentioning this Paper. 


THOMAS P SIMPSON, Washington 
D.C. Noatty’s fee until Patent ob 
tained, Write for Inventor's Guide, 


eb 








MPROVED UPRICHT DRILL. 
COMPANY, 


i] 

BHYUITS MACHINE 
WILMINGTON, DEL. 
BUILDERS OF 
Metai - Working ‘Machine Tools. 




















POR’ 


ROC 
Root 


In 
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NICHOLSON FILE a 
Files a Rasps cm 


Serrere. ——< 
Having the Increment Cut. 


FILE BRUSH. 
ne illustrations herewith presented exhibit more convenient and durable forms of File Cleaners 
ire usually found, the majority of those in use being rudely devised and troublesome, and we 





aw SOLE =——_ 
MFRS. OF 





FILE CARD. 





a -e, for this reason, those of our manufacture will find a re ady sale. Machinists and others who 
havé not already given them a trial, will find it to their advantage to order the File Card and File 


sh at once. 
= Manufactory and Office, 


PROVIDENCE:;, R.I., U.S.A. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. LUBRICATORS FOR SIN- 
GLE OR DOUBLE CONNECTION. 


PRICE LIST. 





| 2 INQHS ocicicnie oe 1 - 2 8 
per Price....... $10.00 | $12.00 ——— 
| ‘. 3 pt. | 4 pt. H i pt. 


" NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, 


SOLE MANUFACTURERS, 











Send for Catalogue. 








24 and 26 West Street, Cleveland, 0. 
101 Chambers Strect, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 















THE VOLKER & FELTHOUSEN MFG: CO!» vies 
MANUFACTURERS OF: Factory 

f BUFFALO DUPLEX STEAM PUMPS. Prices 

HURCH AB RO SALLY MECHANILISIS,; BUREALOMNDY by 


A. Aller, New York; Wabeerth Comaruction aud Supply Co., Boston; 
Henry |. Snell, Philadelphia; Thos. J. Bell & Co., Cincinnati: Shaw, 
Kendall Co., Toledo ; The George Worthington Co., Cleveland; 
Goulds & Austin, Chicago ; Kennedy & Pierce Mac ‘hine ry Co., 

Denver, Col. ; Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur, 
Manistee, Mich., Jas. Je nks, Detroit; Wickes Bros., Kast Saginaw ; 
Adolph Leitelt, Grand Rapids, E. F. Osborne & Co., st. P aul, Minn.; 
Rundle, Spence & Co., Iwaukee; Joshua Hendy Machine Works, 
San Francisco; Flynn & Emrich, Baltimore; Forbes, Liddell &Co., 
Montgomery, Ala ; Bailey & Le bby, Charleston, 8. C.: Pond E mginest 
ing Co., St. Louis and Kansas ( ‘ity ; O. B. Goodwin, Norfclk, Va.; 

Columbus Supply Co., Columbus, O.; C.S. Leeds & Co., Minneapolis: 


FITCHBURG MACHINE WORKS. 


Manufacturers of 


METAL-WORKING MACHINES. 


Office and Works, 
13 to 21 Main Street, 
FITCHBURG, MASS. 
Send for Catalogue (E.) 


P.H.@F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF ; 


PORTABLE FORGES, TUYERE IRONS, ETC. 











For an Illustrated Catalogue and Price List 


of the FINEST LINE of 


VISE 


made in the United States, address 
ATHOL MACHINE CO., en oe, 
ATHOL, MASS., U. 


Brdgenort, Machine Toa eis, 


E. P. BULLARD, Prop. 
Bridseport, Conn. 








ROOTS’ NEW ACME HAND- -BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 
Roots’ Foundry Blowers, Gas Exhausters, etc. 


S. S. TOWNSEND, Gen. Agt.\ 22 CORTLANDT ST., 
COOKE & CO., Selling Agts., NEW YORK. 





In Writing, Please Mention This Paper. 
JOHN WILEY & SONS," vew vors. 


———~ PUBLISHERS OF 
SCIENTIFIO AND INDUSTRIAL WORKS. 


Send for Catalogues and Circulars.—Free by mail. 


BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS 
AND ) PUNCH. 


BEAUDRY & CO. 


(Formerly of Beau- 
dry’s Upright Power 
Hammer,) 

Sole Manufacturers. 
Also manufacturers of 
HEARD COAL HEAT- 
ING FORGES. 
Room 4, MASON B’DG, 
70 KILBY ST., 
Boston, Mass- 








iS [il * 
ase 
a) at 
Saisie 
ye ‘s 


"37 & 51 INCH "BORING & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 


















MACHINIST 





Amateur’s Size. 


LECOUNT’S 
IN E WW ee ae ee Se MAND REL. 
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Machinist's Size, 


Taking anything from oe — 7 (om! = ig tot in $10 
# to 1 inch inclusive. 2 1 “ee 4g 
ig. re eee Ot 3 14 ve 18 
4 (with screws) 2 3 82 

Patented Dec. 25, 1877. 5 “wg wy 44 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
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\. BREWERS AIR PUMP 


NAP 


\ BOILER FEEDER 
PUMPING MACHINERY 
FOR ALL PURPOSES. 














S. 


ae O 
FIRE PUMP DUPLEX PUMP. 





SEND FOR CATALOGUE 
AND PRICES. 

















91 Liberty St., 


Boiler and 
Pump Combined. 


HALL DUPLEX STEAM PUMPS. 


Send for » New Catalogue. 


HALL STEAM PUMP CO,, 


New York. 





Fire ag 











GUILD & GARRISON 


| 
| Builders of Steam Pumps, Vacuum Pumps, Vacuum 
Apparatus, Filter-press Pumps, Air Compressors, etc. | 


Kent in, & ont 
South roth St., 
‘ Brooklyn, N.Y. | 





THE TAIDLAW & DUNN CO., 


CINNATYI, O. 
Purchasers rf HcGOWAN PUMP CO., 







EST’D 1862. a 
PUMPING MACHINERY ‘am === 
FOR EVERY PURPOSE. ® 


can 


“SHAGNITAD WALVM ATAVAOKAA 
SSVUd HLIM 





CORRESPONDENCE SOLICITED 
By a party who will open a Commission Office in 
Providence, about September 15th, for the sale of 
all classes of machinery, including Steam Engines, 
Electric Dynamos and Motors, and everything per- 
taining to the Mechanical and Electrical business 
Twelve years’ experience. Best of reference fur 
nished. Address Box 1,375, Providence, R. I. 





PUMP 


Centrifugal Worns. 
IRVIN VAN WIE, Pro 
SYRACUSE, N. Y. 
Vertical, Horizontal 
and Suction Pumps. 
ape attests. Sod 
gals ” lnute, Sane 


umping Outfits a 
Specialty. 


UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 36 JOHN St., 
BOSTON, MASS. NEW YORK. 


EMERY £2 COR: 
UNDUM WHEEL 
GRINDING 
MACHINERY, 

EMERY OR 
CORUNDUM 
WHEELS AND 

TOOLS. 


MACHINERY 
FOR POLISHING 
WHEELS, POL- 
ISHING BELTS, 
AND POLISHING 

BUFFS, AND 
ALL SUPPLIES 

PERTAINING 

THERETO. 


~~ ELECTRO- 
=? PLATERS’ 
SUPPLIES. 


Baldwinsville 








MACHINE. 
Takes Wheels to 14” diameter. 
Countershaft with hangers or in machine. 
specially adapted to light work in machine shop 
tool grinding, ete, 5 


B. gia a 
1” Shaft. 


Is 





NEW SELF-SETTING PLANE. 


48K YOUR DEALER FOR IT 


Sample sent as per Circular. 

















x. ee 
¥. 

“oo al 

-_— 

- I 

a = : 
S | 

cs e 







TRACTION 
BELT GREASE 


AND 


| LEATHER PRESERVATIVE. 


| Joseph Dixon Crucible Co., 
Manufacturers Pencils and Graphite Specialties, 


| JERSEY CITY, N. J. 














HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 
tw Our New and Revised Catalogue of Practical and Scien 
tifle Books, 80 pages, 8vo., and our other Catalogues and 
Circulars, (he whole covering every branch of Science applied 


to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


DELAFIELD’'S PAT. SAW CLAMP 








With Saw for Cutting Metals. Saves all the broken hack- 
saw blades, In use over two ing a all parts of the country. 
The new Clamps have the edges beveled that hold the saw. 
Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7e. each, 
70c. per dozen ; Lin, wide, Stubs, 35c. each, Free by mail. 


NOROTON MFC. WORKS, NOROTON, CONN. 


PARK MFG. CO. 


MANUFACTURERS OF 





34 
Beach 
Street, 
Boston, 
_ Mass. 

The Park Injector, 


EJECTORS anp JET APPARATUS, 


WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 
NEW YORK 
BOSTON PHILADELPHIA 
CHICACO ST LOUIS SAN FRANCISCO 


fEEO TO BONER 





OveRFrLOWw 
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AMERICAN 


Boilers for Export, or for Use in 


Undeveloped Regions.. 


Packed for Transportation on Mule back, in Cases weighing not over 275 Ibs. 


Easily erected. Self-contained. 


No brickwork required. 


No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. 





‘S’TEREANI”’ 


A VALUABLE BOCE FOR EVERY STEAM USEP 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 
MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., 


Sr) THOS. A. OALLETT & CO. 


1305 Buttonwood Street, 
PHILADELPHIA, PA 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 











Ni X 


THE LOWE EBOUER 








Over fifty years’ competition has proven 
this system of boiler to be the best in every 
respect. The LOWE BOILER, with ail 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 


Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 





BRIDGEPORT, CONN. 





SEND FOR PHOTO OF OUR NEW AND IMPROVED 


17 inch HINGINE LATHE, 
COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WORKMANSHIP, 
THE MULLER MACHINE TOOL CoO., 


STH and EVANS STREETS, 


CINCINNATI, OHIO. 





ia 


FORs<+ Chucks, Drills, Reamers, Sorew-Flates, & 


RAILROAD SUPPLIES. 


+* NEW CATALOCUE NOW READY. * 


PALMER, CUNNINGHAM & CO., L’d. 


607 MARKET ST., 


PHILADELPHIA, PA, 





211 Race &t., Phila. 
Manufacturers of 


Cups, Government 
Regulation 


Or 
SAFETY VALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers. also the 
** Reliable” 
Trap. 

1888 Catalugue 
free on application. 


Steam 








“MIN Cui 


Cylinder Sight Feed | ee 





.|ELECTRIC PERFORATED 
wathbeel BELTING ! 














Ce fein 
| AIR 
ee Cushions, 
EE REN Guaranteed 
ean for 
Pat. May 24th, 1888. DYNA Mos 


CHAS. A. SCHIEREN & CO., 


(MANUFACTURERS. ) 


CHICAGO. PHILA. NEW YORK. BOSTON. 

















Something New! The most useful 
One, two, three, and patented improve 
four spindle drills for ment indrill presses 
light work. for years is applied. 

Spindles driven Over 1,000 in use 
with single, endless Buy the latest and 
belts. Large driving best. Special ma- 
pulleys, tightenerand chinery to order. 
variable speeds pro- Catalogue of fine 
vided, tools free. 


wight Shite Machine Co. 


HARTFORD, CONN. 





WANTED TOOL AGENTS i*.2heps 
and fe of Penna, Send roc, for Post- 
age e . Free Outfit. 


JAMES, 
rE. 


“aie ssor to 


98 Lake St., Chics ago. 
» RAND ALL & CX 





WILLIAM BARKER & (CO., 


Manufacturers of 


Iron and Brass 











Working 
wn MACHINERY 
J elreulars and 140 & 142 E. Sixth St., 
Near Culvert, 


prices. 


CINCINNATI, 0. 
MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 





Illustrated Catalogue 


Fourteen Cents. 
eet ee 
BORING AND TURNING MILLS. etn 
LATHES PLANERS DRILL PRESSES f = J 
F.P.MICHEL ROCHESTER N.Y. 


300 pages) mailed on receipt of 

















Using any kind of water. 


The are Live-Dieam Feed-Water Puriter, 


Guaranteed to Prevent Seale in Boilers, 


Hard Sheet Steel Troughs, Easily 
Cleaned, 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. 


SPRINGFIELD, OHIO. 





BAILEY'S PATENT COPPER CAP FUSIBLE PLUG 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 


prevent it from melting. 
tion. 


Britain. 


im sales, 


filling all requirements, 
mechanics, 





Highly recommended by the chief Boiler Insurance Companies of Great 

Over 150,000 sold {n Europe since first introduced, with incre asing 
Highly recommended also by the U.S. Board of Supervising In- 
spectors of Vessels at Washington, D. C 
many other eminent expert engineers, as superior to any now in use, 
Highly recommended also by a number of master 


The fusible metalis kept from contact with the water, 
thereby avoiding the chemical and mechanical action, which would otherw ise 
Capisreadily removable, permitting free inspec- 


. by Prof. R. H. and 


and 


Thurston, 





GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 


=" lustrated Pamphiets on Application. 


233 West Street, New York City, 









MACHINIST 


LATHES: A 


CHUCKS. 


Em 


a. 
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WEeTeerT rFTt GO, rorery Ouida Steam Sap  Fouiry Co, ONEIDA, J 


Manufacturers of all kinds 


ND DRILL 


Under Westcott’s Patent. 


Little Giant Improved. 
one —— 0 to 74 ine h. 
vex 0 to 
yen ee Fs} 
“. Cae a 
“ #0 4 





Seud for Catalogue, 








GYDROSTATIC MACHINERY, 


PRESSES, 
PUMPS, 
PUNCHES 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


VAULT ELEVATORS, &,, 


WATSON & STILLMAN, 204-210 East 48d St., N. Y. 























Simplest, Cheapest 
Best, Light, Quickly Adjusted, 
Easily Used 


THE PORTER BELT CLANP, 
Manufactured by THE HOGGSON & PETTIS MFG. CO. 
Established 1849. NEW HAVEN, CONN. 


INDEPENDENT CHUCKS 


(See Am. MAcHINIST, Nov. 5, 1887.) 

Before buying Chucks ‘of this class, write us for 
particulars of our latest improve ments. Different 
from other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics. 


THE D. £. WHITON MACHINE CO., 


NEW LONDON, CONN. 








Youn SENG, 





lds vB >’ A Fletcher StNY 


TRADE MARK. 





thensiaeae’ by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated SaeneEne. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 








EMERY AND CORUNDUM WHEELS. | 


Emory Wheel Machinery and Flint Paper. 





Write for Circular. 


All goods nanufactured by us are guaranteed to wae is- 
faction, Give them a trial on their merits. 


Springiield Glue and Emery Wheel C0., springfield, Mass. 














INSIDE & OUT, 
Worcester, Mass. 


W. C. YOUNG &C 89 Manufacturers of 


Engine Lathes, Hand Lathes. 
FOOT POWER LATHES, S!1DE RESTS, ETC. 
on 


SIMONDS ROLLING MACHINE CoO., 
MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


=~ * STEEL BALLS 


For Anti-Friction Bearings, of 
Best Cast Steel, Hardened, 
Ground and Burnished, from 
3-16 in. to 2 in. diameter. 

In quality and density of metal, in uni- 
formity of temper, and in accuracy and 
nicety of finish warranted unequaled. 








SAMPLES AND PRICES ON APPLICATION, 
SIMONDS ROLLING MACHINE CO., Fitchburg, Mass. 


MACHINE TOOLS. 


Special or General, any size, for the manufacture of 
Ordnance, Locomotive, Marine and Stationary Engines, 
Ships’ Bo ile rs, &c. supplies d to many leading Firms in the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World, Se ~ specification of re- 
quirements. Large Stock of Tools reac ly fo or delivery. 


W. ASQUITH, HALIFAX, England. 
UNIVERSAL RADIAL» 


RADIAL DRILLING MACHINE 


= THREE DESIGNS. SIX SIZES 








-EMBODY ALL DESIRABLE FEATURES 


PRICES$450 °& UPWARD 
UNIVERSAL RADIAL DRILL CO 


CINCINNATI 








ACHINER 
Por Reducing & Pointing Wire 


Espcctaucy Apoarreo te Peintine Wins 
Roos ano Wire ren Daawina. 

For Machines or information, addrese 

the manufacturer, — 


S. W. GOODYEAR, Waterbury, Ct. 


ROP PRESS. 


NEW HAVEN 


BEECHER & PECK, CONN, 
OF IRON. 


DROP FORGINGS ce stec 


BEECHER & PECK, NEW HAVEN CONN, 


PECKS PAL 





FINISHED 


HEXAGON NUTS. 


o 


ACCURATE to GA°s:. 
Orders Promptiy Filled. 


TRUMP BROS. MCH CO, 


WILMINGTON, DELAWARE 


SEND FOR CATALOGUE. 


STER MACHINE SCREW CO. 


=o XVVXYVXVVXXXViy 
IRCESTER. MASS. 


Manufacturers of Set, (4? 


and Machine Screws, Studs, etc. 














— 





Sepa PNPM TNT TTT 
Zi Bd, iN a, 
MACHINIST'S SCALES, 


PATENT END GRADUATI( 
We Invite Comparison for Accuracy with all cther: 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

; COFFIN & LEICHTON, SYRACUSE, 











N.Y. 





This handy tool is desi 
tubes for safe ending inside 





PEDRICK & AYER 


BAUGHMAN’S PATENT BOILER TUBE COTTER. 


gued for cutting off old 


and for removing and cutting off the 
ends to proper len 
have been placec 

and expanded at 





the tube sheet, 


h after they 
in the boiler 
one end, 


1025 Hamilton St., 
7 PHILADELPHIA, PA. 
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—— 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedtora, macs 


Morse Patent Straight-Lip Increase Twist Drills, 


Manufacturers of 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


AMERICAN 





DRILLING MACHINES. 


ALL STYLES WITH 


Latest Designs and Improvements 
For cuts and prices address, 


BICKFORD DRILL 60., 


Front & Pike Sts., Cincinnati, O. 








THE HILL AUTOMATIC SPRINKLER. 


Many in use. App thong by all Stock and 
utual Insurance Cx 


For C atalogues, prices or local agencies, address 


HILL AUTOMATIC SPRINKLER co. 
COLUMBUS, GEORGIA. 


fest head made. 
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CLUTCHES 


PCT oo 


W. OESTERLEIN, #27 w- 20 sr. 


CINCINNATI, OHIO. 











COMPLETE STEAM PUMP 
ONLY SEVEN DOLLARS 
DEMAND THIS, PUMP 


. Y~OLID 
OF YOUR 


OR WRITE 








M 


ACHINIST 


13 


D, SAUNDERS SOM}, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR. YONKERS, N. Y. 





siosiemaamss TO US FOR PRIC 


Van Duzen’s PATENT 


NW/NN IDO )4 = io QE on 


SOLE MAKERS 
CINCINNATI, 


ES. 











p Nowe Lathes, Land Lathes, Foot Writ Bas ht Drills 
ates achines. Agents, MANNING, MAXWELL 
& MOORE, 111 LiseRTY STREET, NEW YORK. 








P, BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 









THETEMEEEONGM Ce, Taw iets TOOLS 


BRIDGEPORT, CONN 





&STEAM FITTER 





U. BAIRD MACHINERY CO. 


PITTSBURGH, PA. 


Mac hinists’ 
TOOLS and 
SUPPLIES. 
Pattern 
Makers’ 
TOOLS. 


Boiler 
Makers’ 
TOOLS. 


Sturtevant 
Blowers and 
Exhaust Fans, 


: 
ws 
" 














Rea BARNS Mot CO.” 





OFC 
STEEL WIRE 0 evERY Pet TLSPRINGS NEWYORK CITY 





aici an PY i og ca 
lattatal | tadatatal | Ti 1} {i i” | 


L. S. STARRETT, || 


Manufacturer of 


‘FINE TOOLS, 


ATHOL, MASS. 
SEND FOR FULL LIST. 


ink huh ARAMA ARERR Rn PARR A AR Liu Lulu | hulu J 


Lathes, 
Planers, 
Drills, 
Slotters, 


Etc. 
NEW HAVEN MANUFAC’G CC., 


New Haven, Conn. 


L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


lron Working Machinery. 


Improved Iron 
Planers a_ spe- 
cialty. Feed, pat- 
ented Feb. 9, 1886. 
Belt Shifter, pat- 
ented Nov. 2, 1886, 


140 Union St., 
Worcester, 




























































GAGE MACHINE WORKS. 


Waterford, N.Y. Y. 


Manuf’r’s of 


' FOX, TURRET 


MANUFACTURERS OF 


ie aplee & COMPANY 





















AND ag iz 
SpeedLatnes Machinists Tools, 
AND AND 
a Patent Friction Pulleys, ® 
> ae | : Water st yp tc a 





WORCESTER, * 7 

















UFFALO FORGE co. 
_BUFFALO, N.Y. 











| 
L a CTs. 
Springfield, Ohio, May 3st, 188 
A. GRAY CO., Cincinnati, Ohio. 


Dear Sirs : Replying to your inquiry of the 29th, asking what satisfac 
tion your Lathes were giving us, we will say that we bo yught one of your 
athes some five years ago. We hi: ud in our facts ry lathes trom some of the 
most popular manufacture rs in this country. Since that time we have » given 
you repeated orders for different sizes, allof which have answered every re 
(- quirement. The proportions are good all through ; the wearing surfaces 
> long and well titte ot the workmans chi pon unsee up rts 
is tually up to that on parts visible. W hen we are in 
need of more lathes we shall « ertainly give you the 
preference, ours respectfully, 
THE FOOS MFG. CO. 


_ THE G. 










Jas. F. Winvhe sll, Supt. 
Catalogue, prices and photos sent upon application. 


THE G. A. GRAY CoO. 
477, 479 & 481 SYCAMORE ST., CINCINNATI, OHIO, 

A very nice display of our tools can nov be seen at the 
CINCINNATI CENTENNIAL EXPOSITION. 





¥ts 


QUICK ACTION VISES. 








Fit up your Boiler sng Bridge Works, 
Ship Yards, &c., with my ‘‘ NEW ”’ Standard 


PUNCHES. 


They will save you time and money 
Larger ones which cut to 2 in. #8.00. 


S. ELLIOTT, Newton, Mass, |¢+ Ps RICHARDS, PROVIDENCE, R.I. 


FDICTION CLUTCH PULLEYS AND 


CUT-OFF COUPLINCS 
CHAPINGMACHINES 


FOR HAND AND POWER, 


JAS. HUNTER & SON, 
North Adams, Mass. 

and 10" Stroke. 
Adapted to All Classes of Work 


to their Capacity. 





Wh) Drill Presses, 
Mi 6 Tap Drill pe 


SPECIAL MACHINERY, 
Gauges. ; 











A Complete Cutting-off Machine, #4.00. 














2) on 
S".2 


Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


COILS & BENDS 








+— CATA LOGUES:ON-APPLICATION — 


ae OF! ne 
> IRON BOLD? BE*SEEas 
BRASS and og fiver 3 KB SET TERS == 
COPPER —> CARRIAGE: BOLT-MACIINERY < 


HOT & COLD “AUTOMATIC: NUT & WASHER-TAPPEAS-0F- EVERY: STYLE 


WIRE NAIL: MACHIN ES 


THE ONLY SPECIALISTS 


FURNISHING-COMPL ETE: PLANTS 


Ane NATIONAL MACHINERY o 


PIPE. 


& ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


IT Is NOW "TIME 


to order steam fittings, and in doing so, remember that our 
specialties have an established reputation for 
reliability and good workmanship. 











| MASON REGULATOR CO., BOSTON. 
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Sepremper 29, {Q¢, 


MACHINIST 








“WILLIAM ‘SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


TRE LONG& ALLS UT. 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
® Boiler, Spacing, Gate, 

Multiple, Belt and Steam- 
Driven 


4 Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 





Hamilton, 


OHIO. 





Send for New Catalogue. = 





All GENUINE 
INGOTS & os nes ACTERES 


REG TRADE MARKS 


PHOSPHOR-BRONZE 
INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
4 512 ARCH ST. PHILADELPHIA PA.U.S.A. 

me ) 


y “ho sphor hordb, Oronge. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S. PATENTS. 








THE BECKETT & MCDOWELL MFc. Co., 
ARLINCTON, N. J. S. A. Beckett, Gen’. Manacer 
IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 
STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 
Having Extensive Foundry Capacity, we are prepared to contract for 
regular supply of Machinery Castings. 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 
Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, ‘‘ Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 
38 WATER STREET, PITTSBURGH, PA. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


GREAT ECONOMY OVER COAL. SCALING AVOIDED. 


Wear of DIES lessened, and better work 
Insurance not increased. No ASHES or CLINKE 
Continuous fire the whole day. Correspondence solicited. 


AERATED FUEL CO., - Springfield, Mass. 


J. H. BULLARD, Gen’! Manager. 
ALDEN SPEARE’S SONS & CO., Boston, Mass 
Agents for Eastern part of New "Hngland, 
=i HARRIS & COWDERY, Ashtabula, Ohio, Agents for Ohio, 





1 


( C. ARR 








seduced, 








From 1-4 TO 15,000 lbs. WEIGHT. 
True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 
40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 


now running prove this. 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of eve ry description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester. Pa. Office 407 Library St., Philadelphia, Pa. 


WOOD- WORKING MACHINERY BEVEL GEARS, 


For Planing Mills, Furni- 
ture, Cc hair and ‘Cabine t Cut Theoretically eta 
For particulars and estimates apply to 


HUGO BILGRAM, 


ond Ge neral Wood-Work: 
ing. Send Stamp for ll 

Machinist, 
Successor to 


lustrated Catalogue to 
Rollstone Machine Co. 
BREHMER BROS. 
440 N. 12th St., Philadelphia, Pa 












45 WATER ST., 
Fitchburg, Mass 











OSGOOD DREDGE 00., Albany, N. Y. 
RALPH R, OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN K. HOWE, Secretary and Treasurer, 
MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, Derricks, ele. 


*‘* Prejudice has deprived us of 
Many Good Things.’’ 


FORE RIVER ENGINE CO., 


Weymoutu Mass., July 17, 1888. 


DETRICK & HARVEY, BAttimore, Mp 

GENTLEMEN :— We been running 
your Open Side Planer several months on 
all sorts of jobs, and find it as stiff and true 
as the best two-post Planer we ever saw. 


have 


Yours truly, 


F. O. WELLINGTON & CO. 





BEMENT, MILES & CO. 


PHILADELPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


> ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of ** ACME’ 


Single & Double Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 
Agents, Manning, Maxwell & Moore, New York. 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Goverioy 
; Balanced Valve. High Speed 
¢ Stationary Oilers. Best Econo: i, 















Pat. Dex 
Pat. Dex 
Pat. Aug 





Gold Medal Cincinnati Exposition, 1884, 


THE JOHN T. NOYE MFG. CO. 


BUFFALO, N. Ye 


FOUNDRY AND MACHINE DEPARTMENT. 


HARRISBURG CAR MFG. CO. 


HARRISBURG, PA. 


P Highest Award "Sante, 


AT FRANKLIN INSTITUTE NOVELTY EXH! 
TION, PHILADELPHIA. 


We are operating the finest and mx 
successful Electric Light Stations in t 
world. A change of speed not exceeding 
one per cent. guaranteed, running light and 
loaded. Send for catalogue. 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


Automatic ENcINneEs 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


Sgan~p ror CaTALoGuE. 
BERKEFELD’S FOSSIL MEAL COMPOSITION. 
THE BEST 

{rade-mary 


Non-Conducting Covering for 

Steam Pipe and Boilers. Ks 
The only genuine Fossil Meal. Sold 4 
in bags of 110 Ibs. each. Beware of 
imitations. Send for circulars, 


Fossil Meal Co., 48 Cedar St, N. Y. 


A. GIESE, Sole Proprietor. 


POSITIVE PRESSURE OR BLAST BLOWER. 


They are C heaper than any other. 
3° They are Equal in Capacity to larger ones of other makes. 
8. Very Little Power is required to run them. 
4. Exceedingly Simple in Construction. 
5. Give a Positive Blast, and will drive air through the smallest aperture. 
6- For Blow Pipe or Furnace they have no equal. 
MANUFACTURED BY 


GESSW EIN MACHINE CoO. 
OFFICE, 39 JOHN STREET, NEW YORK. 




















wmM. 


—— 
















Secured for inventors. Ter 
moderate. Information fre« 


ACKER & MORSELL, P. 0. Rox 707, Washington, D. \. 


KORTING GAS 
ENGINE. 


l ~ 100 Horse Power. 


The Korting 
Gas Engine 
is placed upo 
its merits and 
under full gua 
antee to every 
purchaser. 











NO BOILER. 
NO STEAM. 
NO DANGER. 


FUEL, 
CRUDE PE- 
TROLEUM 
OR 
KEROSENE 


Started instant- 
ly with a match, 










BY Che: aper than 
4 all others. 


BINGHAMTON HYDRAULIC POWER ( (0., 


BINCHAMTON, N. Y., U. S. A. 


OIL ENGINES. 


CATALOGUES on 
APPLICATION 


KORTING Gc. 








For Printers, Steam Yachts, 

pumping water, sawing wood, ] TN 
making ice cream,C arpenters, 

Mechanics. 1to5 H.P Fuel, } 
Ker sene. No Dust, Auto- = ") 
matic in fuel and water sup 

ply Illustrated Catalogue LIMITED. 

tre Mention AMERICAN Ma- 


if MINIS r. 


60 BARCLAY STREET 











Combined Steam esos and seek Car. 











SHIPMAN ENGINE CO., 


92 Pearl St., Boston, Mass. NEW YORK. 
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1888 A MER ICAN 


CppTEMBER co 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
. in Steam Consumption and superior regulation guar 
anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines @ specialty 
Illustrated Circulars, with various data as to practical 





Steam Engine Construction and performance, free by 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


301 TELEPHONE BUILDING, } N. W. ROBINSON, 154 Washington St., Chicago, Ill. 


SALES AGENTS : We L SIMPSON, 18 CORTLANDT STREET, N. Y. { ROBINSON & CARY, St. Paul, Minn. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Scle Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSING'S RRENEWABLE-SEAT GLOBE, STRAICRTWAY and CRECK VALVES 


The Renewable Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first-class valves. The seats are simply screwed to 
place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other fluid 
pressure. 

We also manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier; and Pump Governor, 


SEND FOR CIRCULAR. 


ALBANY STEAM TRAP CO., Albany, N. Y. 
ECONOMICAL STEAM BOILERS 


A SPECIALTY, 
SEND FOR 


vuces. POnd Engineering Co. 


SIMPSONS EXHAUST HEAD. 


Thoroughly — entraps 
wy 6water and grease from the 
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“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 








Sr. Lovas, 
33d & Walnut Streets, Mo. 


Philadelphia. 


130 Washington Street, 
Chicago. 
New York Agency, 1 





8 Vesey St. 


OVER 25,000 
ENGINES SOLD. 





g HORIZONTAL 


Rs exhaust of a steam engine, 
‘Otto’? Gas Engines. y/ preventing them from 
VERTICAL spraying sidewalks and 


**Otto”’’ Gas Engines. 
TWIN CYLINDER 

**Otto’’ Gas Engines. 
re COMBINED 
“OTTO GAS ENGINES AND PUMPS. 


roofs. Its use protects the 
latter from injury, and 
passers-by from annoyance 
and damage. 
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Send for Circular, 


KEYSTONE ENGINE WORKS, 


bth & Buttonwood Sts., Phila., Pa, 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PAe 
The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 


required, Economy of Fuel, Perfection of Regulation. 
& CO... 


CHARLES R. VINCENT 
STREET. 


NEW YORK SELLINC OFFICE, 15 CORTLANDT 


Meleal Standard Engines |THE PORTER-HAMILTON, 


Single-acting, Self adjusting, Self- 
lubricating, Noiseless, Automatic and 
Throttling. Especiz ully adapted for 
continuous runs and direct connec- 
tions to high speed machinery. Are 

\ well balanced, economical and com 
/ pact. Built in sizes from 1 1-2 to 50 


fe) J. T. METCALFE, Patontes & M’f’r, 
Quincy, Franklin Co., Penna. 
SEND FOR CIRCULAR. 


KEUFFEL & ESSER, New York. 


INDELIBLE DRAWING INKS. 


Black, Brown, Blue, Green, Scarlet, Carmine, Yellow. 


The best ever produced. Have our Patent 
Ink Filler, which regulates supply to pen; 
prevents soiling outside of pen-blades ; is the 
only cleanly device for filling pens. Sample 
assortment, seven vials (of above colors), 
mailed on receipt of 50 cents. 


(HINERY ON TAM} 


Consume 5 to 7 75 5 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 

















The Best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


BAKER'S COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 
is visible, and any ordinary 
man can operate it success= 





























fully. It will pay for itself the 
16 in.x42 in. Planer, Bridgeport, new. first year, if a little pains is taken 
22 in.x4-5 and 6 ft. sows a new. to catch the waste oil from your 
<4 in.x6 ft. owe : Engine, Dynamo, Shafting, etc., 
8 ina tati. = each Sin Powell & Ii. & P. we ite etc. Manufactured and for sale 
35 in.xl4ft. Enterprise, cheap. by | HAS, F. BAKER, 
12 in.xd 1-2 ft. Rngine Lathe, 8. M. & Uo new. 223 Third Ave., 8, E., Minneapolis, Minn, 
12 in. x6 ft. Y fouaa. new 
13 in. x6 ft, - Ames - 
14 in. x6 ft. Blaisdell, OUR 
ld in.x7 ft. Deas art, Mat NEW 
l4 in. x6 ft. 4 * Gap sed, S. M. & Co., I 4, 
I 5 Rg Porte 5 as 
es be ae f- 6s Biaisc ll, new And Supplies aes ee pod on = receipt of Ten 
1h 20 in. x6-8-10 & 12 ft, Bridgeport, sie ents sti 8 08 e.) 
n.X8-10-12 ft. Dit rent Makes, : woop 
Xs lclate Ditterent Makes, Chas. A. Strelinger & Co.,\ye> Detroit, Mich, 
n. any le ngth Be a’ Bridge port, “ 
a rr eee : heavy, good, 
1. x8-10-12 & 141.2 r'dgeport, new z oe ? 
1 x12 ft. Wright, new *., Mechanical _ Naval Size 10x44x 
1.xl4& 20 ft Ames, . a Pa Mari * Constructors 14g¢in. Com 
" ne Bem Marine. abe ’ 
x14 ft. Fitield, Pe Plectrical Architects. plete pocket 
n. Drill Davis, o<a5 alee’ al. Builders. book. 
23 25-28 inch Drills Blaisdell, erie Mining. eae soi ae 
528 32inch “* Cc z ee Hydraulic Mechanics. practical prob 
Arm Universal Radial Drill, z : fh (Tr) Heating. ‘ — — — Sey 
binet Turret Lathe, Lodge, Davis & Co. ‘ PEM Sanitary 1emists, sight. Mailec 
5 Se rew Mac shine, Jones, Lamson & Co, i = a Milita <b id Scientists. on receipt of 
24 Mile ne Sharpe. s Military. Students. | 75 cents. 
land 3 Universa iller rown & Shi Arpe, a 
1 2and 6 Plain : ; : |R.C, SMITH, No. 1 Broadway, N. ¥. 


». | Universal Grinder, 
3 Surface Grinder, = ? Al, 


Cold Rolled Shafting in Stock, Send 
for list. Write for what is wanted, 





Sterling Emory Wheel Co., 


Factory, West Sterling, Mass. 


MACHINIST 
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Iron Works 
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~ TUBULAR BOILERS. 
» GEO-A-BARNARD 
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Eels Corss Ensine 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 
Send for Circulars. 
E. P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 


JOHN J. METZCER, 
69S. Clinton St., Chicago, 
WESTERN ACENT. 














If, 


WAYNESBORO, PA. 


A GENUINE “CORLISS.” 








PAYNE Tick 5 (CORLISS } NGINE.. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 








Economy of Fuel & Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. Y. 
45 Dey St., New York. 
Hill, Clarke & Co., 

Boston, Mass. 


1o S. Canal St., Chicago, III. 





TOMN MeL ARE Ns 


-—BUILDER OF - 


CORLISS 
Engines, 


AIR 
Compressors 


and 


9 BOILERS. 














MF’ 6 “COMPANY, 


STEARNS 
ERIE, PA. 


ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues, 


SAW MILLS and GENERAL MACHINERY. 
Works at Erie, Pa. 
New York Store, 46 Cortlandt Street, 
BARNHURST & DURLIN, Managers. 


= The Almond Coupling 



















F p BULLARD Office, 17 Dey Street, New York. 

: ’ On ea ot 
Superior to all others, 

\ COLLEGE PLACE & 12 WARREN ST., Send for Catalogue just published, 

NEW YORK. Chicago Office, 41 South Canal St,, Chicago, ILL 


0 

£ NEW quarter turn 
a A motion ‘ to replace 
S quarter turn belts and bevel 
- gears. 

e T. R. ALMOND, MFR., 
: 83 and 85 Washington Street, 





BROOKLYN, N. ¥. 





American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 


35,000 
in 
Use. 





Flat Bar Gauge. 





JAS. A. TAYLOR & CO, 


Crescent Gauge. 





1888 


CATALOGUE 


TLLUSTRATING 


MACHINERY 


For Working and Cutting Tron, Brass 


and Steel, 


IS NOW READY. 


Contains 420 
Cuts, nearly all 
for this book. 


200 fine Wood 
made specially 


PRICE EACH, - $5.00. 


(Copies will be sent, without expense, to 
all our customers, also to owners of machine 
shops, and intending purchasers, who may 
apply for them.) 


HILL, CLARKE & CO. 


156 OLIVER STREET, 
BOSTON, MASS. 


Pages, over 
new and 

















AMERICAN 


ACCURATE BEVEL CEARS. 


By the aid of special machinory, 
Wwe are prepared to furnish planed 
Bevel Gears with the curves of the 
teeth theoretically correct. 


This method admits of long faces, 
good contact, and smooth running, 
thereby increasing durability. For 
patterns to cast from, and in places 
where high speed is required, gears 
cut in this manner are especially 
=== desirable. 


BROWN & SHARPE MFG. Co. 


MAKERS OF 


MACHINERY 4s» TOOLS, 


PROVIDENCE, R. I., U. S. A. , 
Western Agent, S. A. SMITH, 23 South Canal Street, Chicago, Il. 











Boring « Turning Mills, 


5, 6, 7, 8, 10, 12, 14 and 16 FT. SWING. 


NEW MACHINE, 


14-20 ft. Boring and Turning Mill. Housings 

and upper works arranged to slide back to 

tike in work 20 ft. diameter. Has independent 
boring ar4 key seating attachment. 


NILES TOOL WORKS 





Framilton, Ohic. 


NEW YORK, 
96 Liberty Street. 


PHILADELPHIA, 
705 Arch St. 


CHICAGO. 
96 Lake Street. 









| = NEW YORK CHICAGO. 


IMITATION 


AN ACKNOWLEDCMENT OF SUPERIORITY. 

The best evidence that the JENKINS BROS. VALVES, JENKINS STANDARD PACKING, and JENKINS DISCS have ex 
traordinary merit, and are held in high esteem by the public, is that they are being IMITATED and COUNTERFEITED. The imi- 
tations resemble the original in appearance only ; they lack the general excellence of the genuine. Our friends and cus- 
tomers will sustain usin our endeavor to manufacture the best goods, by not accepting any goods unless stamped as 
above. This notice has become necessary by the fraudulent use of our name, and to protect the public from being deceived 
~by unprincipled parties placing imitations on the market. 

JENKINS BROS., 71 John Street, N. Y.; 105 Milk Street, Boston: 


SHAPERS, ENGINE LATHES AND DRILLS. 


LODGE, DAVIS & C0., CINCINNATI, OHIO. 


~” inch Upright Drills. 25 inch Back Geared, 


~~“ 
2 anc 
ci 28, 32 and 40 inch Power Feed Drills. 





21 North Fifth Street, Phila.; 54 Dearborn Street, Chicago. 








J . 
IT WILL PAY YOU. 


y 
\ 
\ 
WRITE FOR PRICES 


SHAPERS, 8”. 10”, 15”, 20’, 26”, 32” Stroke. 
ENGINE LATHES, 17”, 19”, 21", 24”, 27". 


15-Inch Crank Shaper 


(a LARGE DISPLAY MACHINE TOOLS AT CINCINNATI CENTENNIAL EXPOSITION, 





E. E. CARVIN & CO. 
139 & 141 Centre Street, N.Y., 
MANUFACTURERS OF 


GOULD & “EBERHARDT, 
MACHINISTS’ TOOLS 


Near Market St. Depot, 
NEWARK,N. J. 


Pat. Shapers. 
NEARLY 
1,500 

IN USE, 










EBERHARDT’S 
















Patent 
GEAR CUTTER. 
a = >In Use throughout; ling Cutters all Shapes and Sizes. 
SS tho Worte, | AHEM Sidateal Meth MHA of ey i 


GEAR AND RACK CUTTING TO ORDER. SEND FoR CaTALoeuE. 








SerremsBer 29, 1888 


MACHINIST 


THE PRATT & WHITNEY Cv 


ARTFEFORD, CONN., ” 


Manufacture LATHES of Various Sizes 


AND OF THE FOLLOWING KINDS. 

Hand, Engine for Turning and Screw Cutting, Cutting O14, 
Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel Rim Turning, 
Spinning,. Grinding, Pattern Making, &c. 





— PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION, 
WESTERN BRANCH, 100 west Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER COMPANY, 


EXARTEORD, CONN ., 


MANUFACTURERS OF 


Billings’ Improved Combination Pliers. 


Drop Forged from Tool Steel, 


D < Oo Pp FO R G l N CG Ss in re ahd Gee’ 





Guns, Pistols, Sewin, 
Machines, 


MACHINISTS’ TOOLS 
AND 
Machinery Generally 


Send for Illustrated 
Catalogne 


REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 
The new shops of this company are located at 











BILLINGS @ SPENCER ICO A 
BD | Maaveomoctu.S A 













BRASS WORKING MACHINERY. 


12in, & 1610. Moustors 
Valve Milling Mach’s 


Double Key | Plainfield, N. J., forty minutes’ ride from New York 
Lathes, | city on the line of the Central Railroad of N. J., and 


consist of the following: 

A machine shop 500’ long by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig irin; 


Speed Lathes 
Slide Rests, 


Revolving | ample and convenient wash rooms for the men; fire: 
Chucks for proof two story pattern storage; blacksmith shop; 
Globe Valves, | engine and boiler houses. These buildings are de- 


tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distrilu- 
tion of raw materials, and a_ railroad running 
through the machine shop for shipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also lizht traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St, W. Y. City. 
NEW SHOPS, Plainield, N. J. 


Two-Jawed 
Chucks, 


ACNERT-CO.CIN.O. 


WARNER 





Lowell, Mass., U. S. A. 





GEO. W. FIFIELD, 
ENGINE LaTHES 
FROM 16 to 48 IN. SWING. 
on application. 


Cuts, Photographs and Prices furnished 








Gear Wheels and Gear Catting.—1 make g¢ to 


order, or cut teeth on g blanks sent to me. Of all kinds. Of 
all sizes to six ft. dm. Small orders or large ones. Fine g or 
cheap g._ Small cast g. Keady made brass g by mail at low 


J. M. ALLEN, Presmenr. 
W. B. FRANKLIN, Vice-Preswenr. 
J. B. Prrrog, Seorrrary. 


prices. Bevel g with periect planed teeth. Hand Book on 
&, $1. Facilities complete. Terms reasonable. Send for cat. 
GEo. B. GraNT, 66 Beverly St., Boston, Mass. 


KEY-SEATING MACHINES 


AND 


20 in. Drills a Specialty. 

Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 
steei shafts and spindle. Gears and 
racks cut from the solid, and have all 
modern improvements, are made by 
special machinery, and sold very low. 

Our Key-Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to do 
without one. We have now ready for 
2 prompt shipment, both Key-Seat Ma- 
chines and 20in. Drills. Send for Photo. 
= and Catalogue. 


= W. P, DAVIS, North Bloomfield, N. ¥. 


STEEL CASTINGS. 


PUNCHING PRESSES, DIES. 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, °*°* eres" DROP HAMMERS. 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YORE. 


Tosane 








NEW CATALOGUE 


MACHINE TOOLS. 


THE G. A. GRAY Co., 
477-481 SYCAMORE ST., CINCINNATI, 0, 


See advertisement, page 13, 


PRATT & LETCHWORTH, 
PROPRIETORS 
Buffalo Steel Foundry, 
BUFFALO, N. ¥. 



































